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Navtell
Fort Lauderdale, Broward County, Florida

ERA ID No. FLD049884828
WasteLAN No. 00654

Black & Veatch Waste Science, Inc., (Black & Veatch) was tasked by the U.S.
Environmental Protection Agency (EPA) to perform a Specialized Site Inspection
Prioritization study for Navtell in Fort Lauderdale, Florida. This specialized study will
focus on waste quantity size and will identify sources that are contributing to
groundwater contamination in Broward County, Florida.

Navtell was located at 3331 N.W. 55th Street in Fort Lauderdale, Broward
County, Florida, more specifically, 26°11'37" N. latitude and 80°H'39" W. longitude.

Navtell repaired and sold data communications test equipment. Cleaning solvents
and soldering were involved in the processes. The facility used approximately 20 gallons
of cleaning solvents per year. The spent solvents were placed in small containers and
collected by municipal trash collectors. There were no spills or leaks reported onsite.

• August 2, 1990, Halliburton NUS Corporation conducted a Screening Site
Inspection Phase I. No sampling was conducted at this investigation.

• October 14, 1991, Halliburton NUS Corporation conducted a Screening Site
Inspection Phase II. Environmental sampling of surface soil, subsurface
soil, and groundwater was conducted at this investigation.

Analysis of surface soil samples from the 1991 investigation identified lead and
trichloroethene as contaminants. Analysis of groundwater samples detected arsenic and
nickel at elevated quantities.



BROWARD COUNTY
TABLE OF SOURCE AND GROUNDWATER CONTAMINANTS

Site Name

Navtell

Topographic
Map

Quadrangle

North Ft.
Lauderdale

Depth of
Well

25 ft. bis

Well
Type

M

Filtered
N or V

N

Groundwater
Contaminants

arsenic

nickel

Concentrations

40 ng/L

18/xg/L

Sources/Si/e

Contaminated
Soil/Unknown

Quantity

Source Contaminants

lead

trichloroethene

Concentrations

8.9 mg/kg

10J ^g/kg

T Temporary Well
M Monitoring Well
PM Potable Municipal Well
PP Potable Private Well
J Estimated Value

Shaded areas denote values attributable to the source.
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NOTICE

The information in this document has been funded wholly by the United States Environmental Protection
Agency (EPA) under Contract Number 68-01-7346 and is considered proprietary to the EPA.

This information is not be released to third parties without the expressed or written consent of the EPA.
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EXECUTIVE SUMMARY

The Navtell facility was located in a mixed commercial/industrial and residential area of Fort

Lauderdale, Broward County, Florida. Operations began prior to 1984 and ceased by 1985. The

facility repaired and sold data communications test equipment. Cleaning solvents and soldering were

involved in Navtell's processes. The spent solvents were packaged and collected by municipal trash

collectors.

Broward County is located in the Atlantic Coastal Plain physiographic province. The facility is

underlain by several highly permeable formations of sandstone and limestone that comprise the

Biscayne aquifer, a sole-source aquifer. The Biscayne aquifer is underlain by the Hawthorn Group,

which is a confining unit underlain by the Floridan aquifer. The Floridan aquifer is undeveloped as

drinking water source in the area due to its high salinity.

The groundwater pathway is of concern at this site. There are nine municipal wellfields located

within the 4-mile radius, the nearest being located 100 feet north of the site. These wellfields serve

approximately 152,250 connections. The surface water, air, and soil exposure pathways are of

minimal concern at this site. Run-off from the site is directed to a storm drainage system that allows

the surface water to percolate into the ground. Also, the site is completely paved, which minimizes

the chances of particulates becoming airborne or coming in contact with the soil.

A total of eight environmental samples were collected for this investigation. Analytical results

indicated no organic compounds included on the Target Compound List (TCL) were present at

elevated concentrations in any of the soil or groundwater samples collected on site. However,

unidentified extractable compounds were present in onsite subsurface and surface soil samples. The

only elevated TCL inorganic constituent present in onsite soil samples was lead, detected in one

sample at a concentration of 4 times the control sample. Groundwater samples collected from

monitor well NV-MW-02 contained concentrations of arsenic, chromium, and lead exceeding federal

drinking water standards.

Based on the results of this investigation, and the above referenced material has determined that the

risks associated with this site are minimal, FIT 4 does recommend, however, that Navtell be evaluated

using the HRS (effective March 14, 1991).

ES-1



1.0 INTRODUCTION

The HALLIBURTON NUS Environmental Corporation Region 4 Field Investigation Team (FIT) was

tasked by the U.S. Environmental Protection Agency (ERA), Waste Management Division to conduct a

Site Inspection (SI) at the Navtell site in Fort Lauderdale, Broward County, Florida. The investigation

was performed under the authority of the Comprehensive Environmental Response, Compensation

and Liability Act of 1980 (CERCLA) and the Superfund Amendments and Reauthorization Act of 1986

(SARA). The task was performed to satisfy the requirements stated in Technical Directive Document

(TDD) number F4-9102-04. The field investigation was conducted during the week of March 20, 1991.

1.1 OBJECTIVES

The objectives of this inspection were to determine the nature of contaminants present at the site

and to determine if a release of these substances has occurred or may occur. Further, this inspection

sought to determine the possible pathways by which contamination could migrate from the site and

the populations and environments it would potentially affect. Through these objectives, a

recommendation was made regarding future activities at the site.

1.2 SCOPE OF WORK

The objectives were achieved through the completion of a number of specific tasks. These activities

were to:

• Obtain and review relevant background materials.

• Evaluate target populations and environments associated with the groundwater, surface

water, air, and soil exposure pathways.

• Determine location of and distance to nearest potable well.

• Develop a site sketch.

• Collect environmental samples.
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2.0 SITE CHARACTERIZATION

2.1 SITE HISTORY

The Navtell facility was located at 3331 N.W. 55th Street, in the Two Prospect Park complex, Fort

Lauderdale, Broward County, Florida (26°11'37" N latitude, 80°11'39" W longitude) (Figure 1)

(Refs. 1,p. 1; 2, p. 5). A site location map is shown in Figure 1, and a site layout map is shown in

Figure 2The facility was located approximately 1,800 feet from the western boundary of the Fort

Lauderdale Executive Airport in a mixed commercial/industrial/residential land use area (Appendix A).

The property is currently owned by C.B. Institutional Fund VI (Ref. 2, p. 7). Farbman-Stein

Management Company manages the office complex (Ref. 2, p. 3).

The Navtell facility sold and repaired data communications test equipment. Navtell began operations

prior to 1984 and ceased operations at this location by 1985 (Ref. 1, pp. 1,3). Navtell used cleaning

solvents as part of the repair process. There were no spills or disposals reported on site. The Broward

County Environmental Quality Control Board (BCEQCB) conducted two offsite inspections of the

Navtell facility on August 9, 1984 and August 14, 1985, with no violations noted (Ref. 1). The facility

did not file a RCRA Part A application (Ref. 3). Spent solvents were placed in small containers until

retrieved by municipal trash collectors. Some soldering was also performed at this facility (Ref. 1,

p. D-

2.2 SITE DESCRIPTION

2.2.1 Site Features

The Navtell facility occupied approximately 1,624 square feet of Building 13, located within the Two

Prospect park office complex (Ref. 4). The facility and nearby land are relatively flat (Appendix A).

The facility was located in one of eight buildings that are part of the Two Prospect Park office

complex (Refs. 2, 4). Two permanent monitoring wells, both drilled to a depth of 25 feet below land

surface (bis), exist at the northern border of the Two Prospect Park office complex (Ref. 5, pp. 8, 10).

Asphalt parking lots surround the entire complex. Unpaved areas containing landscaping and grass
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exist outside of the parking areas and around the individual buildings. No gates or other security

measures are in place to limit access to the building (Ref. 4).

2.2.2 Waste Characteristics

The Navtell facility was involved in the repair and sales of data communications test equipment. The

facility used approximately 20 gallons per year of cleaning solvents in their processes; however, the

chemical composition of these solvents is unknown. The soldering of electrical components also took

place at the Navtell facility. Spent solvents were contained in various small containers and disposed

of through municipal trash collections (Ref. 1,p. 1).
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3.0 REGIONAL POPULATIONS AND ENVIRONMENTS

3.1 POPULATION AND LAND USE

3.1.1 Demography

Navtell is located in a mixed commercial/industrial/residential area. The immediate area is densely

populated. The total population within a 4-mile radius, according to 1980 census data is 213,069. The

population distribution is 1,938 between 0 and 1 mile; 32,907 between 1 and 2 miles; 55,165 between

2 and 3 miles; and 55,165 between 3 and 4 miles (Ref. 6). The nearest residential area is located

approximately 0.4 mile to the west. The nearest school is Broadview School, located approximately

1 mile to the northwest (Appendix A).

3.1.2 Land Use

The portion of land within a 0.4 mile radius of Navtell is in a mixed commercial/industrial and

residential area. There are approximately nine parks located within a 4-mile radius of the facility.

Wetland areas are located 1.6 miles to the north and within 2.7 miles to the west (Appendix A). The

Fort Lauderdale Utilities Wellfield is located 100 feet north of the facility (Appendix A).

Several endangered and threatened species may be found within 4 miles of the facility. The federally

threatened eastern indigo snake (Drymarchon corais couperi) is found in an area 1 2 miles northeast

of the facility and in the Fern Forest Nature Center, 2.2 miles north of the facility (Refs. 7, 8, p. 3;

Appendix A). The state-designated endangered hand adder's tongue fern (Ophioqlossum palmatum)

is also found in the Fern Forest Nature Center (Refs. 9; pp. 44, 45; 10). The bird's-nest spleenwort

(Asplenium serratum) and the star-scale fern (Pleopeltis revoluta). both state-designated endangered

species, may also be found in the area (Ref. 9, pp. 9, 49, 50).

3.2 SURFACE WATER

3.2.1 Climatology

The climate of Broward County is subtropical and is characterized by warm, humid summers and

short, mild winters. The average temperature is 75.5°F in the winter and 89.0°F in the summer

Approximately 65 percent of this area's annual rainfall occurs between June and October. The dry
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season is November through March (Ref. 11, p. 42). Based on the average annual precipitation

(63 inches) and the average annual lake evaporation (50 inches), the net precipitation for this area is

13inches(Ref. 12, pp. 43, 63). The 2-year, 24-hour rainfall is 5.8 inches (Ref. 13, p. 95).

3.2.2 Overland Drainage

Surface water run-off from the facility is directed to drains built into the asphalt-paved areas and

carried off site by a storm drainage system (Ref. 5). The drainage system is a French drain-type that

discharges run-off directly into the surrounding porous soils without prior treatment (Ref. 14).

3.2.3 Potentially Affected Water Bodies

Since surface water from the facility is collected in a drainage system that directs run-off to the

groundwater by infiltration through the soil, water bodies along the 15-mile migration pathway are

not affected.

3.3 GROUNOWATER

3.3.1 Hydrogeology

The facility is located in the Atlantic Coastal Ridge region of the Coastal Plain physiographic province

(Ref. 15, plate 1-C). Topographically, a large portion of this area is flat lying, although low ridges

parallel the eastern shoreline. In general, the area exists at low altitudes as elevations in Broward

County typically range between 2 and 10 feet above mean sea level (amsl). There are very few

naturally occurring streams. Instead, a network of manmade canals serves to control surface water

run-off and induce groundwater seepage, through which groundwater elevations in the Biscayne

aquifer are lowered (Ref. 11, pp. 1, 44-45). Broward County is underlain by the Biscayne aquifer,

which is a sole-source aquifer (Refs. 16, p. 3; 17) Surface soil in the area consists primarily of fine

sands (Ref. 11, sheet 8, Index).

The Biscayne aquifer is a highly permeable, wedge-shaped, unconfined aquifer that is about 300 feet

thick. In eastern Broward County, the aquifer is thickest in the east and thins to the west. The

Biscayne aquifer underlying the facility consists of the Pamlico Sand (quartz sand), the Anastasia

Formation (sandstone and limestone), the Key Largo Limestone (coralline reef rock), and the Tamiami

Formation (limestones, sands, and marls) (Refs. 16, p. 3; 18, sheets 1, 2). Based on available borehole

data, the Key Largo Limestone appears to be areally discontinuous in the Executive Airport area.

Recharge to the Biscayne aquifar is primarily through rainfall. Downward infiltration of rainwater is



rapid due to the presence of highly permeable sandy soils along the coast, as well as the presence of

the solution cavities and conduits in the limestone (Ref. 16, p. 15). In southern Florida, at least

one-fourth of the limestone rock is cavernous with interconnecting solution cavities, which are

generally filled with sand (Ref. 19, p. 133). The water table slopes eastward toward the coast;

however, locally, the direction of groundwater flow in the Biscayne aquifer may be influenced by

drainage canals and wellfields (Refs. 16, pp. 3, 15; 18, sheets 1, 2). Water-table depth around the
facility ranges from approximately 1 to 9 feet below land surface (bis) (Ref. 20, pp. 30, 31).

Wells completed in the Biscayne aquifer are an average of 80 to 120 feet bis and provide all municipal
water supplies for Broward County (Ref. 17). Transmissivity of the Biscayne aquifer ranges from

5.4x 104 to 4.0 x 105 ft2/day, and storage coefficients are as high as 3.4 x 10-1 (Ref. 16, pp. 3, 8).

Hydraulic conductivity ranges from 6.5 x 103 to 9.38 x 103 ft/day along coastal Broward County

(Ref. 20, p. 39).

Below the aquifer of concern is the Hawthorn Group, a confining unit present in the site area. The

majority of the Hawthorn is predominantly comprised of siliciclastics; however, there is a carbonate

unit in the lower portion of the group (Ref. 21, p. 56). In Broward County, the Hawthorn Group

consists of, in descending order, the Peace River and Arcadia Formations (Ref. 21, pp. 55, 67, 83). The

Peace River Formation is comprised of quartz sands, clays, and carbonates. Approximately two-thirds

of the formation is siliciclastics with carbonate beds scattered throughout (Ref. 21, p. 79). The Arcadia

Formation consists primarily of limestones and dolostones that contain sand (quartz) and phosphate,

and are often clay rich (Ref. 21, p. 56). In the site area, the Peace River Formation is approximately

300 feet thick, and the Arcadia Formation is about 400 feet thick (Ref. 21, pp. 67, 83). In areas where

the underlying Floridan aquifer is tightly confined by the Hawthorn Group, model-derived leakage

coefficient values for the Hawthorn average approximately 0.01 in/yr/ft(Ref. 22, p. A12).

Beneath the Hawthorn Group are sedimentary units which comprise the Floridan Aquifer System

(Refs. 21, p. 55; 23, p. B44). The Floridan aquifer is a sequence of carbonate rocks, primarily

limestones in the upper two-thirds, and dolostones with evaporite beds in the lower portion. These

carbonate rocks of the Floridan aquifer are generally highly permeable and are hydraulical ly

connected in varying degrees (Ref. 23, p. B45).

The Floridan Aquifer System consists of an upper and lower aquifer with a middle confining unit

(Ref. 23, pp. B18-B33, B44-B45). In this area, the Suwannee Limestone, Ocala Group, and the upper

third of the Avon Park Formation comprise the upper Floridan aquifer. The middle confining unit

consists of low-permeability sediments, which constitute the middle third of the Avon Park

Formation. The lower Floridan aquifer is comprised of the lower third of the Avon Park Formation
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and the Oldsmar and Cedar Keys Formations {Ref. 23, pp. B44, 847). Located in the lower portion of

the Floridan aquifer is a highly permeable, cavernous unit, termed the Boulder zone (Ref. 22, p. A8).

The entire Floridan Aquifer System is approximately 2,800 feet thick in the site area (Ref. 23, plate 27).

Transmissivities range from 1.0 x 104 to 5.0 x 104 ft2/day for the majority of the aquifer, but aquifer

tests in the Boulder zone have suggested transmissivities greater than 3.0 x 106 ft2/day (Ref. 22,

pp. A11-A12). Storage coefficients for the upper Floridan range from 1 x 10-5 to 2 x 10'2 (Ref. 22,

p. A12). The potentiometric surface of the artesian Floridan aquifer is approximately 40 to 50 feet

amsl. The regional groundwater flow direction in the Floridan aquifer is east toward the coast

(Ref. 23, p. B51). The aquifer is approximately 1,000 feet bis and is undeveloped as a drinking water

resource due to its high salinity (Refs. 18, sheets 1,2; 21, pp. 67,83; 22, p. A8).

3.3.2 Aquifer Use

The aquifer of concern is the highly permeable, unconfined, sole-source Biscayne aquifer. The

Biscayne aquifer supplies all municipal water systems in the area (Ref. 16, p. 3). Depths of most

municipal wells range from 80 to 100 feet (Ref. 17).

A total of 11 municipal wellfields are located within about 5 miles of the site. Nine of these lie in the

4-mile site radius and serve approximately 152,250 connections. The nearest wellfield is the Fort

Lauderdale Wellfield located 100 feet north of the site. All these municipal systems have emergency

connections with other systems in the area. Some systems have multiple wellfields, with some

wellfields located over 4 miles from the site. In all cases, however, water is mixed prior to distribution

(Ref. 17).

More detailed information on the potentially affected wellfields, including the number of

connections and locations relative to the site, is presented in Table 1. All wellfields located within

4 miles are marked on Appendix A.
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TABLE 1

POTENTIALLY AFFECTED WELLFIELDS
NAVTELL

FORT LAUDERDALE, BROWARD COUNTY, FLORIDA

Wellfield/System
Name

BCUD*-1A

BCUD*-1B

Broad view

Fort Lauderdale

Hallandale

Lauderhill

Margate

North Lauderdale

Oakland Park**

Pompano Beach

Sunrise

Tamarac

Wilton Manors**

Number of
Wellfields

1

1

1

2

1

1

2

1

0

2

3

1

0

Number of
Wells

7

5

3

43

2

7

12

3

0

22

28

13

0

Number of
Connections

10,843

3,397

2,185

56,000

5,500

8,600

23,723

6,328

2,700

16,900

29,742

17,074

4,500

Wellfield
Direction from Site

Southwest

East-northeast

Northwest

North

Southeast

Southwest

North-northwest

Northwest

NA

Northeast

Southwest

West

NA

Wellfield
Distance
from Site

(miles)

1.7

2.9

0.8

<0.1

>4

3.2

3.3

2.0

NA

2.8

>4

3.4

NA

NA

Broward County Utilities Division
Potable water supplied by Fort Lauderdale
Not Applicable
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4.0 FIELD INVESTIGATION

4.1 SAMPLE COLLECTION

During the field investigation, conducted the week of March 20, 1991, FIT 4 attempted to identify and

characterize contaminants which may be present in the environment as a result of activities that were

conducted at Navtell. To accomplish this, FIT 4 collected environmental surface soil, subsurface soil,

and groundwater samples from a number of strategic locations. These locations were selected based

on historical information, hydrogeological data for the region and site area, and direct observation at

the site.

4.1.1 Sample Collection Methodology

All sample collection, sample preservation, and chain-of-custody procedures used during this

investigation.were in accordance with the standard operating procedures as specified in Sections 3

and 4 of the Environmental Compliance Branch Standard Operating Procedures and Quality

Assurance Manual; U.S. Environmental Protection Agency, Region IV, Environmental Services

Division, February 1, 1991.

4.1.2 Duplicate Samples

Duplicate samples were offered to and declined by Ken Karaczewski, a designated representative of
Farbman-Stein Management Company. Receipt for sample forms are on file at FIT 4.

4.1.3 Description of Samples and Sample Locations

During the sampling investigation, a total of eight environmental samples were collected. Control

surface soil (IW-SS-01) and subsurface soil (NV-SB-01) samples were collected from the southwest

corner of the building which formerly housed Navtell. A control groundwater sample (NV-MW-01)

was collected from a monitoring well located approximately 600 feet west of the former Navtell

facility. All sample locations are shown in Figure 3. Sample codes, descriptions, locations, and

rationale are contained in Table 2.
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4.1.4 Field Measurements

Field measurements were recorded for the groundwater samples (Table 3). Parameters measured

included temperature, pH, and conductivity of the sample at time of collection. No field

measurements were performed on the soil samples during this investigation.

4.2 SAMPLE ANALYSIS

4.2.1 Analytical Support and Methodology

All samples collected were analyzed under the Contract Laboratory Program (CLP) and analyzed for

all inorganic and organic parameters listed in the Target Compound List (TCL). Organic analysis of soil

and water samples was performed by National Environmental Test of Bartlett, Illinois. Inorganic

analysis of soil and water was performed by Skinner & Sherman of Waltham, Massachusetts.

All laboratory analyses and laboratory quality assurance procedures used during this investigation

were in accordance with standard procedures and protocols as specified in the Laboratory Operations

and Quality Control Manual. U.S. Environmental Protection Agency (EPA), Region IV, Environmental

Services Division, October 24, 1990; or as specified by the existing EPA standard procedures and

protocols for the CLP Statement of Work, as applicable.

4.2.2 Analytical Data Quality and Data Qualifiers

All analytical data were subjected to a qual i ty assurance review as described in the EPA

Environmental Services Division laboratory data evaluation guidelines. In the tables, some of the

concentrations of the organic and inorganic parameters have been flagged with a "J". This indicates

that the qualitative analysis was acceptable, but the quantitative value has been estimated. A few

other compounds are flagged with an "N" r indicating that they were detected based on the

presumptive evidence of their presence. This means that the compound was tentatively identified,

and its detection cannot be used as positive identification of its presence. Results for some control

samples are reported with a "U" flag. This flag means that the material was analyzed for but not

detected. The reported number is the laboratory-derived minimum quantitation limit (MQL) for the

compound or element in that sample. At times, miscellaneous organic compounds that do not

appear on the target compound list are reported with a data set. These compounds are labeled as

"JN", indicating that they are tentatively identified at estimated quantities. Because these

compounds are not routinely analyzed for or reported, control levels or MQL values are not generally

available for comparison. The soil trip blank was found to contain acetone (590J ug/kg), and two
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TABLE 2

SAMPLE CODES, DESCRIPTIONS, LOCATIONS, AND RATIONALE
NAVTELL

FORT LAUDERDALE, BROWARD COUNTY, FLORIDA

Sample Code

NV-SS-01

NV-SS-02

NV-SS-03

NV-SB-01

NV-SB-02

NV-SB-03

NV-MW-01

NV-MW-02

Sample Type

Surface Soil

Surface Soil

Surf ace Soil

Subsurface Soil

Subsurface Soil

Subsurface Soil

Groundwater

Groundwater

Location

Collected about 3 feet south
from the southwest corner of
Building #13, which formerly
housed the facility, at a
depth of 8" below land
surface (bis)

Collected about 50 feet
north of Building #13 ata
depth of 6" bis

Collected about 20 feet east
of Building #13 at a depth of
12" bis

Collected about 3 feet south
from the southwest corner of
Building #13 at a depth of
6.5' bis

Collected about 50 feet
north of Building #13 at a
depth of 9' bis

Collected about 20 feet east
of Building #13 at a depth of
6' bis

Existing monitoring well
approximately 25 feet deep
located about 60 feet north
of Building #7, which is at
the northwest corner of Two
Prospect Park, and about 600
feet west of the former
facility

Existing monitoring well
approximately 25 feet deep
located about 60 feet north
and 75 feet west of Building
#13 which formerly housed
the facility

Rationale

To establish control
conditions

To determine the presence or
absence of contaminants

To determine the presence or
absence of contaminants

To establish control
conditions

To determine the presence or
absence of contaminants

To determine the presence or
absence of contaminants

To establish control
conditions

To determine the presence or
absence of contaminants

NV - Navtell
SS - Surface Soil
SB - Subsurface Soil
MW - Groundwater, Monitoring Well
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TABLE 4

ooi

SUMMARY OF INORGANIC ANALYTICAL RESULTS
SOIL SAMPLES

NAVTELL
FORT LAUDERDALE, BROWARD COUNTY, FLORIDA

PARAMETERS (mg/kg)

ALUMINUM

BARIUM

CALCIUM

CHROMIUM

IRON

LEAD

MAGNESIUM

MANGANESE

POTASSIUM

VANADIUM

Surface Soil Samples

Control

NV-SS-01

1400

7.2

1 50,000

39

780

2

700

11

57

49

North

NV SS-02

1700

11

75,000

7 6

390

3 9

250

11

79

2.3

East

NV-SS 03

1200

88

86,000

3.2

1800

8 9

420

18

70

2.7

Subsurface Soil Samples

Control

NV-SB-01

1200

3.1

66,000

4 2

660

2 4

240

3 2

30U

1.9

North
NV-SB-02

1400

64 ,

140,000

4.6

800

3 5

580

84

-

2 5

East
NV-SB03

1800

4.2

70,000

5 2

1000

3 3

250

4.7

62

2.3

Material analyzed for but not detected above minimum quantitation limit (MQL).
Material was analyzed for but not detected. The number given is the MQL.



TABLE 5

SUMMARY OF ORGANIC ANALYTICAL RESTULS
SOIL SAMPLES

NAVTELL
FORT LAUDERDALE, BROWARD COUNTY. FLORIDA

PARAMETERS (ug/kg)

PURCEABLE COMPOUNDS

TKICHLOROETHENE

blMDlMETHYLETHYDCYCLOHEXADIENEDIONEO)

ACETONE

UNIDENTIFIED COMPOUNDS/NO. 0)

tXTRACTABLE COMPOUNDS

UNlDtNTIHED COMPOUNDS/NO 0)

PESTICiDE\PCB COMPOUNDS

1-ttPTACHLOK EPOXIDE

DIELDRIN

4,4'-DDT(P,P'-DDT)

GAMMA-CHLORDANE

ALPHA CHLORDANE

Soil

Trip Blank

NV-TB-01S

590J

20J/2

-

-

Surface Soil Samples

Control

NV-SS-01

5U

9U

10J/1

18U

35U

35U

180U

180U

North

NV-SS-02

4000J/10

3.3J

4.3J

8.6J

61J

45J

East

NV-SS-03

10J

1000J/1

-
-

Subsurface Soil Samples

Control

NV-SB-01

5U

6JN

-

-

-

North

NV-SB-02

-

-

-

-

East

NV-SB-03

-

5000J/4

-

-

-

-

Material analyzed for but not detected above minimum quantitation limit (MQL).
J Estimated value.
N Presumptive evidence of presence of material.
U Material was analyzed for but not detected. The number given is the MQL.
") Tentatively identified and unidentified compounds. This compound is not on Target Compound List and is reported only as detected in individual

samples; MQL not determined.



TABLE 6

SUMMARY OF INORGANIC ANALYTICAL RESULTS
GROUNDWATER SAMPLES

NAVTELL
FORT LAUDERDALE, BROWARD COUNTY. FLORIDA

PARAMETERS (ug/1)

ALUMINUM

ARSENIC

BARIUM

CADMIUM

CALCIUM

CHROMIUM

IRON

LEAD

MAGNESIUM

MANGANESE

NICKEL

POTASSIUM

SODIUM

VANADIUM

Preservative
Blank

NV-PB-01

-

-

21,000

53

6

6000

-

3000

39,000

-

Control

NV-MW-01

5900J

3U

120

11

2,100,000

26

5800

13

6000

30

9U

3600

41,000

19

On Site
NV-MW-02

1 7,OOOJ

40

150

2U

2,200,000

55

1 6,000

25

7800

83

10

6400

53,000

26

Material analyzed for but not detected above minimum quantitation limit
(MQL).
Estimated value.
Material was analyzed for but not deteted. The number given is the MQL.
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TABLE 7

SUMMARY OF ORGANIC ANALYTICAL RESULTS
GROUNOWATER SAMPLES

NAVTELL
FORT LAUDERDALE, BROWARD COUNTY, FLORIDA

PARAMETERS (ug/I)

'URGEABLE COMPOUNDS

TRICHLOROETHENE

BENZENE

EXTRACTABLE COMPOUNDS

UNIDENTIFIEDCOMPOUND/NO 0)

Trip Blank

NV-TB-01W

Control

NV-MW-01

21

5U

On Site
NV-MW-02

0.5J

0 .5J

10J/1

Material analyzed for but not detected above minimum quantitation limit (MQL).
J Estimated value.
U Material was analyzed for but not detected. The number given is the MQL.
0) Tentatively identified and unidentified compounds. This compound is not on

Target Compound List and is reported only as detected in individual samples; MQL
not determined.
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5.0 SUMMARY

The groundwater pathway is of concern at this site. Broward County is underlain by the Biscayne

aquifer which is a sole-source aquifer. This highly permeable, unconfined aquifer supplies all the

water needs of the population within a 4-mile radius of the site. There are nine municipal wellfields

located within the 4-mile radius, the nearest being located 100 feet north of the site. These wellfields

serve approximately 152,250 connections. The surface water, air, and soil exposure pathways are of

minimal concern at this site. Run-off from the site is directed to storm drains that allow the surface

water to percolate into the ground. Also, the site is completely paved which minimizes the chances of

population exposure to airborne particles or contaminated soil.

A total of eight environmental samples were collected during this investigation. Analytical results

indicated no organic compounds identified on the Target Compound List (TCL) were present at

elevated concentrations in either the.soil or groundwater samples collected on site. However,

unidentified extractable compounds were present in onsite subsurface soil samples. The only

elevated TCL inorganic constituent present in onsite soil samples was lead, which was detected at a

concentration of 4 times the control sample. Groundwater samples collected from monitor well

NV-MW-02 contained concentrations of arsenic, chromium, and lead in excess of federal drinking

water standards.

Based on the results of this investigation and the above referenced material, FIT 4 has determined

that the risks associated with this site are minimal, FIT 4does recommend, however, that Navtell be

evaluated using the HR5 (effective March 14, 1991)
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TABLE 3

FIELD MEASUREMENTS
NAVTELL

FORT LAUDERDALE, BROWARD COUNTY, FLORIDA

Sample Code

NV-MW-01

NV-MW-02

PH

5.66

6.86

Conductivity
(umhos/cm)

843

1002

Temp.
(°F)

83.0

89.5
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unidentified compounds (20J ug/kg, total concentration). The preservative blank contained calcium

(21,000 ug/l), iron (53 ug/l), lead (6ug/l), magnesium (6,000 ug/l), potassium (3,000 ug/l), and sodium

(39,000 ug/l). The complete analytical data sheets are presented in Appendix B.

4.2.3 Presentation of Analytical Results

This section presents a discussion and interpretation of the analytical results from the environmental

samples collected during the investigation at Navtell. Results of soil and groundwater samples are

presented in Tables 4, 5, 6, and 7. Control samples have been designated for all media. Values for

control sample results are presented as either a measured value or as the MQL. Samples containing

concentrations of contaminants greater than 3 times the control level or MQL of these contaminants

are considered to be elevated. These samples are noted in the text.

Table 4 summarizes results of inorganic analysis of soil samples. Of all parameters analyzed, the only

elevated result is lead in surface soil sample NV-SS-03, at 8.0 mg/kg, or 4 times greater than the

control sample NV-SS-01. These results could be attributed to aeolian deposition of lead from vehicle

exhaust, or conceivably to lead solder presumably used at Navtell (Refs. 24, pp. 232-233; 25, p. 344).

This single marginally elevated result is not sufficient to conclusively demonstrate contamination or

attribution.

Organic analytical results for soil samples are summarized in Table 5. No TCL compounds were

detected at elevated concentrations in any of the environmental soil samples. Trichloroethene,

detected at a low, nonelevated concentration (10J ug/kg) in surface soil sample NV-SS-03, is a

commonly used degreaser for metal parts (Ref. 26, p. 745). Unidentified extractable compounds were

reported in samples NV-SS-02, NV-SS-03, and NV-SB-03, at concentrations totaling 1000J to

5000J ug/kg.

Results of the inorganic analysis of water samples are summarized in Table 6. Comparing results from

monitoring well sample NV-MW-02 to the control location at NV-MW-01, only arsenic is distinctly

elevated, at 40 ug/l or 13 times the control. It is recognized that this well does not provide drinking

water, but because groundwater is the sole source of drinking water in the area, the following results

are compared with the Maximum Contaminant Levels (MCLs) established by the USEPA's Drinking

Water Regulations. In sample NV-MW-02, chromium (at 55 ug/l, only twice the control) exceeds the

primary MCL of 50 ug/l. (Effective July 1992, the MCL for chromium becomes 100 ug/l) (Ref. 27). Lead

in NV-MW-02 (25 ug/l) exceeds the action level for public water supplies (15 ug/l) (Ref. 28).
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Table 7 presents a summary of organic analytical results for groundwater samples. No elevated

organic results were reported.

In summary, very few elevated results are reported, and they do not appear to be attributable to

reported activities at this site.
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ORGANIC DATA QUALIFIER REPORT

Case Number 16059 Project Number 91-369 SAS Number

Site I.D. NAVTELL, Ft. Lauderdale, FL

Affected Samples

Volatiles
56293

56295, 56300
56300
56302

Extractables
56289, 56290, 56292
56293, 56294

56291

56295, 56300
56301

Pesticides
56291

Compound or Fraction

1,1,1-trichloroethane
carbon tetrachloride
vinyl acetate
bromodichloromethane
1,2-dichloropropane

Flag
Used

J
J
J
J
J

cis and trans 1,3-dichloropropene J
trichloroethene J
dibromochloromethane J
1,1,2-trichloroethane J
benzene J
bromoforra J
4-methyl-2-pentanone J
2-hexanone J
tetrachloroethene J
1,1,2,2-tetrachloroethane J
toluene J
chlorobenzene J
ethylbenzene J
styrene J
xylene (total) J
trichloroethene J
benzene J
acetone J

nitrobenzene
naphthalene
2-methylnaphthalene
acenaphthylene
all extractables

chrysene
di-n-butylphthalate

heptachlor epoxide
dieldrin
4,4'-DDT
alpha-chlordane
gamma-chlordane
all other pesticides

R
R
R
J
R

J
J

J
J
J
J
J
R

Reason

low internal standard areas
low internal standard areas
low internal standard areas
low internal standard areas
low internal standard areas
low internal standard areas
low internal standard areas
low internal standard areas
low internal standard areas
low internal standard areas
low internal standard areas
low internal standard areas
low internal standard areas
low internal standard areas
low internal standard areas
low internal standard areas
low internal standard areas
low internal standard areas
low internal standard areas
low internal standard areas
less than quantitation limit
less than quantitation limit
greater than quantitation limit

unacceptable QC recovery
unacceptable QC recovery
unacceptable QC recovery
low QC recovery
sample extracted over 30 days
after date of sampling
low QC recovery
low QC recovery

<quantitation limit
<quantitation limit
<quantitation limit
<quantitation limit
<quantitation limit
excessive extraction holding time



ORGANIC DATA QUALIFIER REPORT

Case Nunber 16059 Project Number 91-369 SAS Number

Site I.D. NAVTELL, Ft. Lauderdale, FL

Affected ?fl|ffples

Volatiles
56293

56295, 56300
56300
56302

Extractables
56289, 56290, 56292
56293, 56294

56291

56295, 56300
56301

Pesticides
56291

Compound or Fraction

1,1,1-trichloroethane
carbon tetrachloride
vinyl acetate
bromodichloromethane
1,2-dichloropropane

Flag
Used

J
J
J
J
J

cis and trans 1,3-dichloropropene J
trichloroethene J
dibroraochloromethane J
1,1,2-trichloroethane J
benzene J
bromofom J
4-methyl-2-pentanone J
2-hexanone J
tetrachloroethene J
1,1,2,2-tetrachloroethane J
toluene J
chlorobenzene J
ethylbenzene J
styrene J
xylene (total) J
trichloroethene J
benzene J
acetone J

nitrobenzene R
naphthalene R
2-methylnaphthalene R
acenaphthylene J
all extractables R

chrysene J
di-n-butylphthalate J

heptachlor epoxide J
dieldrin J
4,4'-DDT • J
alpha-chlordane J
gamma-chlordane J
all other pesticides R

Reason

low internal standard areas
low internal standard areas
low internal standard areas
low internal standard areas
low internal standard areas
low internal standard areas
low internal standard areas
low internal standard areas
low internal standard areas
low internal standard areas
low internal standard areas
low internal standard areas
low internal standard areas
low internal standard areas
low internal standard areas
low internal standard areas
low internal standard areas
low internal standard areas
low internal standard areas
low internal standard areas
less than quantitation limit
less than quantitation limit
greater than quantitation limit

unacceptable QC recovery
unacceptable QC recovery
unacceptable QC recovery
low QC recovery
sample extracted over 30 days
after date of sampling
low QC recovery
low QC recovery

<quantitation limit
<quantitation limit
<quantitation limit
<quantitation limit
<quantitation limit
excessive extraction holding time



ORGANIC DATA QUALIFIER REPORT

Case Number 16059 Project Nunber 91-369 SAS Number

Site I.D. NAVTELL, Ft. Lauderdale, FL

Affected

Volatilea
56293

56295, 56300
56300
56302

Extractables
56289, 56290, 56292
56293, 56294

56291

56295, 56300
56301

Pesticides
56291

Compound or Fraction

1,1,1-trichloroethane
carbon tetrachloride
vinyl acetate
bromodichloromethane
1,2-dichloropropane

Flag
Used

J
J
J
J
J

cis and trans 1,3-dichloropropene J
trichloroethene J
dibromochloromethane J
1,1,2-trichloroethane J
benzene J
bromoform J
4-methyl-2-pentanone J
2-hexanone J
tetrachloroethene J
1,1,2,2-tetrachloroethane J
toluene J
chlorobenzene J
ethylbenzene J
styrene J
xylene (total) J
trichloroethene J
benzene J
acetone J

nitrobenzene R
naphthalene R
2-methylnaphthalene R
acenaphthylene J
all extractables R

chrysene J
di-n-butylphthalate J

heptachlor epoxide J
dieldrin J
4,4'-DOT • J
alpha-chlordane J
gamma-chlordane J
all other pesticides R

Reason

low internal standard areas
low internal standard areas
low internal standard areas
low internal standard areas
low internal standard areas
low internal standard areas
low internal standard areas
low internal standard areas
low internal standard areas
low internal standard areas
low internal standard areas
low internal standard areas
low internal standard areas
low internal standard areas
low internal standard areas
low internal standard areas
low internal standard areas
low internal standard areas
low internal standard areas
low internal standard areas
less than quantitation limit
less than quantitation limit
greater than quantitation limit

unacceptable QC recovery
unacceptable QC recovery
unacceptable QC recovery
low QC recovery
sample extracted over 30 days
after date of sampling
low QC recovery
low QC recovery

<quantitation limit
<quantitation limit
<quantitation limit
<quantitation limit
<quantitation limit
excessive extraction holding time



UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
Region IV

Environmental Services Division
College Station Road, Athens. Ga. 30613

*****MEMORANDUM******

DATE: 05/24/91

SUBJECT: Results of Extractable Organic Analysis;
NAVTELL

LAUDERD FL
>E NO: 16059

FROM:
Chief, Laboratory Evaluation/Quality Assurance Section

TO: PHIL BLACKWELL

Attached are the results of analysis of samples collected as part of
the subject project.

As a result of the Quality Assurance Review, certain data qualifiers
may have been placed on the data. Attached is a DATA QUALIFIER
REPORT which explains the reasons that these qualifiers were required,

If you have any questions please contact me.

ATTACHMENT



UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
Region IV

Environmental Services Division
College Station Road, Athens.. Ga. 30613

*****MEMORANDUM******

DATE: 05/24/91

SUBJECT: Results of Pesticide/PCB Analysis;
91-364 NAVTELL

-AUDERD FL
>E NO: 16059

/'/?*. M&hfa
FROM:

Chief, Laboratory Evaluation/Quality Assurance Section

TO: PHIL BLACKWELL

Attached are the results of analysis of samples collected as part of
the subject project.

As a result of the Quality Assurance Review, certain data qualifiers
may have been placed on the data. Attached is a DATA QUALIFIER
REPORT which explains the' reasons that these qualifiers were required.

If you have any questions please contact me.

ATTACHMENT



UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
Region IV

Environmental Services Division
College Station Road, Athens. Ga. 30613

*****MEMORANDUM******

DATE: 05/24/91

SUBJECT: Results of Purgeable Organic Analysis;
91-3J&9 NAVTELL

LAUDERD FL
NO: 16059

FT
SE

FROM: ------- - - _-- j-op - -

Chief, Laboratory Evaluation/Quality Assurance Section

TO: PHIL BLACKWELL

Attached are the results of analysis of samples collected as part of
the subject project.

As a result of the Quality Assurance Review, certain data qualifiers
may have been placed on the data. Attached is a DATA QUALIFIER
REPORT which explains the reasons that these qualifiers were required.

If you have any questions please contact me.

ATTACHMENT

„*»



SAMPLE AND ANALYSIS MANAGEMENT SYSTEM
EPA-REGION IV ESD. ATHENS. GA.

PESTICIDES/PCB'S DATA REPORT* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
«* PROJECT NO. 91-369 SAMPLE NO. 56301 SAMPLE TYPE: GROUNDWA
»• SOURCE: NAVTELL
*» STATION ID: TB-O1W
*« CASE NUMBER: 16059 SAS NUMBER:**
* * * • « « » » * » * * * » » » « * * * « » « * « • * « * » » * « * «

05/23/91
***
* *
**
**

PROG ELEM: NSF COLLECTED BY: M COHEN
CITY: FT LAUDERD ST: FL
COLLECTION START: 03/20/91 0700 STOP: 00/00/00
D. NUMBER: AM29

UG/L

-050U
.050U
.05OU
-050U
.050U
.050U
.0500
.05OU
.10U
.10U
.10U
.10U
. 10U
.1OU
.10U

ANALYTICAL RESULTS
ALPHA-BHC
BETA-BHC
DELTA-BHC
GAMMA-BHC (LINDANE)
HEPTACHLOR
ALDRIN
HEPTACHLOR EPOXIDE
ENDOSULFAN I (ALPHA)
DIELDRIN
4.4'-DDE (P.P'-DDE)
ENDRIN
ENDOSULFAN II (BETA)
4,4'-DDD (P.P'-DDD)
ENDOSULFAN SULFATE
4.4'-DDT (P.P'-DDT)

UG/L
.50U
. 10U
NA

.SOU

.SOU
1.0U
.SOU
SOU
.50U
.SOU
.SOU
1 .OU
1 OU

ANALYTICAL RESULTS

METHOXYCHLOR
ENDRIN KETONE
ENDRIN ALDEHYDE
CHLORDANE (TECH. MIXTURE)
GAMMA-CHLORDANE /2
ALPHA-CHLORDANE /2
TOXAPHENE
PCB-1016 (AROCLOR 1016)
PCB-1221 (AROCLOR 1221)
PCB-1232 (AROCLOR 1232)
PCB-1242 (AROCLOR 1242)
PCB-1248 (AROCLOR 1248)
PCB-1254 (AROCLOR 1254)
PCB-1260 (AROCLOR 1260)

*»*FOOTNOTES»««
•A-AVERAGE VALUE »NA-NOT ANALYZED «NAI-INTERFERENCES «J-ESTIMATED VALUE »N-PRESUMPTIVE EVIDENCE OF PRESENCE OF MATERIAL
«K-ACTUAL VALUE IS KNOWN TO BE LESS THAN VALUE GIVEN »L-ACTUAL VALUE IS KNOWN TO BE GREATER THAN VALUE GIVEN
•U-MATERIAL WAS ANALYZED FOR BUT NOT DETECTED. THE NUMBER IS THE MINIMUM QUANTITATION LIMIT.
•R-QC INDICATES THAT DATA UNUSABLE. COMPOUND MAY OR MAY NOT BE PRESENT. RESAMPLING AND REANALYSIS IS NECESSARY FOR VERIFICATION.
•C-CONFIRMED BY GCMS 1. WHEN NO VALUE IS REPORTED. SEE CHLORDANE CONSTITUENTS.



SAMPLE AND ANALYSIS MANAGEMENT SYSTEM
EPA-REGION IV ESD. ATHENS. GA. 05/23/91

PESTICIDES/PCB'S DATA REPORT* * * » » » » * * » » » » » « * * * * » * » * « * * * » » » » * « » «
«« PROJECT NO. 91-369 SAMPLE NO. 56295 SAMPLE TYPE: GROUNDWA
»« SOURCE: NAVTELL
** STATION ID: MW-01
»» CASE NUMBER: 16059 SAS NUMBER:

PROG ELEM: NSF COLLECTED BY: M COHEN
CITY: FT LAUDERD ST: FL
COLLECTION START: 03/20/91 1630 STOP:
D. NUMBER: AM34

* »
*

00/00/00

«* »
UG/L
.050U
.050U
.050U
.05OU
.050U
.050U
.05OU
.050U
.10U
. 10U
.10U
.10U
. 10U
.10U
.10U

ANALYTICAL RESULTS

ALPHA-BHC
BETA-BHC
DELTA-BHC
GAMMA-BHC (LINDANE)
HEPTACHLOR
ALDRIN
HEPTACHLOR EPOXIDE
ENDOSULFAN I (ALPHA)
DIELDRIN
4.4'-DDE (P.P'-DDE)
ENDRIN
ENDOSULFAN II (BETA)
4.4'-ODD (P.P'-DDD)
ENDOSULFAN SULFATE
4.4'-DDT (P.P'-DDT)

UG/L
.50U
.10U
NA

.SOU

.50U
1.0U
.50U
50U
.50U
.50U
.50U
1 .OU
1 .OU

ANALYTICAL RESULTS

METHOXYCHLOR
ENDRIN KETONE
ENDRIN ALDEHYDE
CHLORDANE (TECH. MIXTURE)
GAMMA-CHLORDANE /2
ALPHA-CHLORDANE /2
TOXAPHENE
PCB-1016 (AROCLOR 1016)
PCB-1221 (AROCLOR 1221)
PCB-1232 (AROCLOR 1232)
PCB-1242 (AROCLOR 1242)
PCB-1248 (AROCLOR 1248)
PCB 1254 (AROCLOR 1254)
PCB-1260 (AROCLOR 1260)

•••FOOTNOTES***
•A-AVERAGE VALUE »NA-NOT ANALYZED *NAI-INTERFERENCES *J-ESTIMATED VALUE «N-PRESUMPTIVE EVIDENCE OF PRESENCE OF MATERIAL
•K-ACTUAL VALUE IS KNOWN TO BE LESS THAN VALUE GIVEN *L-ACTUAL VALUE IS KNOWN TO BE GREATER THAN VALUE GIVEN
• U-MATERIAL WAS ANALYZED FOR BUT NOT DETECTED. THE NUMBER IS THE MINIMUM OUANTI TATION LIMIT.
•R-OC INDICATES THAT DATA UNUSABLE. COMPOUND MAY OR MAY NOT BE PRESENT. RESAMPLING AND REANALYSIS IS NECESSARY FOR VERIFICATION.
•C-CONFIRMED BY GCMS 1. WHEN NO VALUE IS REPORTED. SEE CHLORDANE CONSTITUENTS.



PESTICIDES/PCB'S DATA REPORT
»* PROJECT NO.*91-369
•* SOURCE: NAVTELL
•* STATION ID: MW-O2
«« CASE NUMBER: 16059**
* * * * * * * * * * * * *

SAMPLE AND ANALYSIS MANAGEMENT SYSTEM
EPA-REGION IV ESD. ATHENS. GA. 05/23/91

SAMPLE NO. 56300 SAMPLE TYPE: GROUNDWA

SAS NUMBER:

PROG ELEM: NSF COLLECTED BY: M COHEN
CITY: FT LAUDERD ST: FL
COLLECTION START: 03/20/91 1435 STOP: OO/OO/OO
D. NUMBER: AM37

**
*

UG/L
.050U
.050U
.050U
.050U
.050U
.050U
.050U
.050U
.10U
.10U
.10U
.10U
.10U
.10U
.10U

ANALYTICAL RESULTS

ALPHA-BHC
BETA-BHC
DELTA-BHC
GAMMA-BHC (LINDANE)
HEPTACHLOR
ALDRIN
HEPTACHLOR EPOXIDE
ENDOSULFAN I (ALPHA)
DIELDRIN
4.4'-DDE (P.P'-DDE)
ENDRIN
ENDOSULFAN II (BETA)
4.4' ODD (P.P' ODD)
ENDOSULFAN SULFATE
4.4'-DDT (P,P'-DDT)

UG/L
.50U
.10U
NA

SOU
.50U
1.0U
.SOU
.SOU
.SOU
.50U
.50U
1 .OU
1 .OU

ANALYTICAL RESULTS

METHOXYCHLOR
ENDRIN KETONE
ENDRIN ALDEHYDE
CHLORDANE (TECH. MIXTURE)
GAMMA-CHLORDANE /2
ALPHA-CHLORDANE /2
TOXAPHENE
PCB-1016 (AROCLOR 1016)
PCB-1221 (AROCLOR 1221)
PCB-1232 (AROCLOR 1232)
PCB-1242 (AROCLOR 1242)
PCB-1248 (AROCLOR 1248)
PCB-1254 (AROCLOR 1254)
PCB-1260 (AROCLOR 1260)

/I

• ••FOOTNOTES'"
•A-AVERAGE VALUE »NA-NOT ANALYZED »NAI-INTERFERENCES 'J-ESTIMATED VALUE «N-PRESUMPTIVE EVIDENCE OF PRESENCE OF MATERIAL
•K-ACTUAL VALUE IS KNOWN TO BE LESS THAN VALUE GIVEN «L-ACTUAL VALUE IS KNOWN TO BE GREATER THAN VALUE GIVEN
• U-MATERIAL WAS ANALYZED FOR BUT NOT DETECTED. THE NUMBER IS THE MINIMUM QUANTI TATION LIMIT.
•R-OC INDICATES THAT DATA UNUSABLE. COMPOUND MAY OR MAY NOT BE PRESENT. RESAMPLING AND REANALYSIS IS NECESSARY FOR VERIFICATION.
•C-CONFIRMED BY GCMS 1. WHEN NO VALUE IS REPORTED, SEE CHLORDANE CONSTITUENTS.



SAMPLE AND ANALYSIS MANAGEMENT SYSTEM
EPA-REGION IV ESD. ATHENS. GA. 05/23/91

MISCELLANEOUS EXTRACTABLE COMPOUNDS - DATA REPORT***
**
**
**
**
**

PROJECT
SOURCE :
STATION
CASE . NO

NO. 91-369
NAVTELL
ID: MW-02
: 16059

SAMPLE

SAS

NO 56300 SAMPLE TYPE: GROUNDWA

NO. :

PROG ELEM: NSF
CITY: FT LAUDERD
COLLECTION START
D. NO. : AM37

COLLECTED

03/20/91

BY: M COHEN
ST: FL
1435 STOP:

MD MO: AM37
OO/OO/OO

ANALYTICAL RESULTS UG/L

10J 1 UNIDENTIFIED COMPOUND

*»'FOOTNOTES'"
•A-AVERAGE VALUE »NA-NOT ANALYZED «NAI-INTERFERENCES 'J-ESTIMATED VALUE *N-PRESUMPTIVE EVIDENCE OF PRESENCE OF MATERIAL
•K-ACTUAL VALUE IS KNOWN TO BE LESS THAN VALUE GIVEN «L-ACTUAL VALUE IS KNOWN TO BE GREATER THAN VALUE GIVEN
•U-MATERIAL WAS ANALYZED FOR BUT NOT DETECTED. THE NUMBER IS THE MINIMUM QUANTITAT1ON LIMIT.
«R-OC INDICATES THAT DATA UNUSABLE. COMPOUND MAY OR MAY NOT BE PRESENT. RESAMPLING AND REANALYSIS IS NECESSARY FOR VERIFICATION



SAMPLE AND ANALYSIS MANAGEMENT SYSTEM
ERA-REGION IV ESD. ATHENS. GA. 05/23/91

EXT*•*
**
**
**
**
**
***

ACTABLE ORGANICS DATA REPORT
PROJECT NO. 91-369 SAMPLE NO. 563O1 SAMPLE TYPE: GROUNDWA
SOURCE: NAVTELL
STATION ID: TB-O1W

CASE NO.: 16O59 SAS NO.:

UG/L ANALYTICAL RESULTS

PROG ELEM: NSF COLLECTED BY: M COHEN
CITY: FT LAUDERD ST : FL
COLLECTION START: O3/20/91 0700 STOP:

D . NO . : AM29

UG/L ANALYTICAL RESULTS

OO/OO/OO

10U PHENOL
10U BISC2-CHLOROETHYL) ETHER
10U 2-CHLOROPHENOL
10U 1,3-DlCHLOROBENZENE
10U 1.4-DICHLOROBENZENE
10U 1.2-DICHLOROBENZENE
10U 2-METHYLPHENOL
10U 2.2'-CHLOROISOPROPYLETHER
10U (3-AND/OR 4-JMETHYLPHENOL
10U N-NITROSOOI-N-PROPYLAMINE
10U HEXACHLOROETHANE
10U NITROBENZENE
10U ISOPMORONE
1OU 2-NITROPHENOL
10U 2.4-DIMETHYLPHENOL
10U BIS(2-CHLOROETHOXY) METHANE
10U 2.4-DICHLOROPHENOL
10U 1,2,4-TRICHLOROBENZENE
10U NAPHTHALENE
10U 4-CHLOROANILINE
10U HEXACHLOROBUTADIENE
10U 4-CHLORO-3-METHYLPHENOL
10U 2-METHYLNAPHTHALENE
1OU HEXACHLOROCYCLOPENTADIENE (HCCP)
10U 2.4.6-TRICHLOROPHENOL
SOU 2,4.5-TRICHLOROPHENOL
1OU 2-CHLORONAPHTHALENE
SOU 2 NITROANILINE
10U DIMETHYL PHTHALATE
10U ACENAPHTHYLENE
10U 2,6-DINITROTOLUENE

50U 3-NITROANILINE
10U ACENAPHTHENE
SOU 2.4-DINITROPHENOL
SOU 4-NITROPHENOL
10U DIBENZOFURAN
10U 2.4-DINITROTOLUENE
10U DIETHYL PHTHALATE
10U 4-CHLOROPHENYL PHENYL ETHER
10U FLUORENE
SOU 4-NITROANILINE
SOU 2-METHYL-4.6-DINITROPHENOL
10U N-NITROSODIPHENYLAMINE/DIPHENYLAMINE
10U 4-BROMOPHENYL PHENYL ETHER
10U HEXACHLOROBENZENE (HCB)
SOU PENTACHLOROPHENOL
10U PHENANTHRENE
10U ANTHRACENE
NA CARBAZOLEiouj DI-N-BIJTYLPHTHALATE

10U FLUORANTHENE
10U PYRENE
10U BENZYL BUTYL PHTHALATE
20U 3.3'-DICHLOROBtN2IDINE
10U BENZO(A)ANTHRACENE
10UJ CHRYSENE
10U BIS(2-ETHYLHEXYL) PHTHALATE
10U OI-N-OCTYLPHTHALATE
10U BENZOCB AND/OR K)FLUORANTHENE
10U BENZO-A-PYRENE
10U INDENO (1.2,3-CD) PYRENE
10U DIBENZO(A,H)ANTHRACENE
10U BENZO(GHI)PERYLENE

'••FOOTNOTES***
•A-AVERAGE VALUE *NA-NOT ANALYZED »NAI-INTERFERENCES «J-ESTIMATED VALUE «N-PRESUMPTIVE EVIDENCE OF PRESENCE OF MATERIAL
•K-ACTUAL VALUE IS KNOWN TO BE LESS THAN VALUE GIVEN *L-ACTUAL VALUE IS KNOWN TO BE GREATER THAN VALUE GIVEN
•U-MATERIAL WAS ANALYZED FOR BUT NOT DETECTED. THE NUMBER IS THE MINIMUM QUANT I TAT ION LIMIT.
•R-OC INDICATES THAT DATA UNUSABLE. COMPOUND MAY OR MAY NOT BE PRESENT. RESAMPLING AND REANALYSIS IS NECESSARY FOR VERIFICATION.



EXTRACTABLE ORGANICS DATA REPORT
SAMPLE AND ANALYSIS MANAGEMENT SYSTEM

EPA-REGION IV ESD. ATHENS. GA. 05/23/91
• **
»» PROJECT NO. 91-369
•» SOURCE: NAVTELL
•• STATION ID: MW-01t*
«• CASE NO.: 16059

>«*
* »SAMPLE NO. 56295 SAMPLE TYPE: GROUNDWA

SAS NO . :

PROG ELEM: NSF COLLECTED BY: M COHEN
CITY: FT LAUDERD ST : FL
COLLECTION START: 03/20/91 1630 STOP: 00/00/00
D . NO . : AM34

* *
**
**

** *
UG/L ANALYTICAL RESULTS
10U PHENOL
10U 8IS(2-CHLOROETHYL) ETHER
10U 2-CHLOROPHENOL
10U 1,3-DICHLOROBENZENE
1OU 1.4-DICHLOROBENZENE
1OU 1.2-DICHLOROBENZENE
10U 2-METHYLPHENOL
10U 2.2'-CHLOROISOPROPYLETHER
10U (3-AND/OR 4-)METHYLPHENOL
10U N-NITROSODI-N-PROPYLAMINE
10U HEXACHLOROETHANE
10U NITROBENZENE
10U ISOPHORONE
10U 2-NITROPHENOL
10U 2.4-DIMETHYLPHENOL
10U BIS(2-CHLOROETHOXY) METHANE
10U 2.4-DICHLOROPHENOL
10U 1,2,4-TRICHLOROBENZENE
10U NAPHTHALENE
10U 4-CHLOROANILINE
10U HEXACHLOROBUTADIENE
10U 4-CHLORO-3-METHYLPHENOL
10U 2-METHYLNAPHTHALENE
10U HEXACHLOROCYCLOPENTADIENE (HCCP)
10U 2.4.6-TRICHLOROPHENOL
SOU 2.4.5-TRICHLOROPHENOL
10U 2-CHLORONAPHTHALENE
SOU 2 NITROANILINE
1OU DIMETHYL PHTHALATE
10U ACENAPHTHYLENE
10U 2.6-DINITROTOLUENE

UG/L ANALYTICAL RESULTS

50U 3-NITROANILINE
10U ACENAPHTHENE
SOU 2,4-DINITROPHENOL
50U 4-NITROPHENOL
10U DIBENZOFURAN
10U 2.4-DINITROTOLUENE
10U DIETHYL PHTHALATE
10U 4-CHLOROPHENYL PHENYL ETHER
10U FLUORENE
SOU 4-NITROANILINE
SOU 2-METHYL-4.6-DINITROPHENOL
10U N-NITROSODIPHENYLAMINE/DIPHENYLAMINE
10U 4 BROMOPHENYL PHENYL ETHER
10U HEXACHLOROBENZENE (HCB)
SOU PENTACHLOROPHENOL
10U PHENANTHRENE
10U ANTHRACENE

NA CARBAZOLE
10UJ DI-N-BUTYLPHTHALATE
10U FLUORANTHENE
10U PYRENE
10U BENZYL BUTYL PHTHALATE
20U 3.3'-DICHLOROBENZIDINE
10U BENZOfA)ANTHRACENE
10UJ CHRYSENE
10U BIS(2-ETHYLHEXYL) PHTHALATE

10U DI-N-OCTYLPHTHALATE
10U BENZOCB AND/OR K)FLUORANTHENE
10U BENZO-A-PYRENE
10U INDENO (1,2.3-CD) PYRENE
10U DIBENZO(A.H)ANTHRACENE
10U BENZO(GHI)PERYLENE

»««FOOTNOTES»«»
•A-AVERAGE VALUE *NA-NOT ANALYZED »NAI-INTERFERENCES «J-ESTIMATED VALUE *N-PRESUMPTIVE EVIDENCE OF PRESENCE OF MATERIAL
•K-ACTUAL VALUE IS KNOWN TO BE LESS THAN VALUE GIVEN *L-ACTUAL VALUE IS KNOWN TO BE GREATER THAN VALUE GIVEN
•U-KUTERIAL WAS ANALYZED FOR BUT NOT DETECTED. THE NUMBER IS THE MINIMUM QUANTITATION LIMIT.
«R-OC INDICATES THAT DATA UNUSABLE. COMPOUND MAY OR MAY NOT BE PRESENT. RESAMPLING AND REANALYSIS IS NECESSARY FOR VERIFICATION.



EXTRACTABLE ORGANICS DATA REPORT
SAMPLE AND ANALYSIS MANAGEMENT SYSTEM

EPA-REGION IV ESD. ATHENS. GA. 05/23/91

** PROJECT NO. 91-369
** SOURCE: NAVTELL
•• STATION ID: MW-02»*
•« CASE NO. : 16O59

SAMPLE NO. 56300 SAMPLE TYPE: GROUNDWA

SAS NO. :

PROG ELEM: NSF COLLECTED BY: M COHEN
CITY: FT LAUDERD ST : FL
COLLECTION START: 03/20/91 1435 STOP: OO/OO/OO

D. NO. : AM37

*

*

*

*

*

UG/L ANALYTICAL RESULTS

10U PHENOL
10U BIS(2-CHLOROETHYL) ETHER
10U 2-CHLOROPHENOL
10U 1,3-DICHLOROBENZENE
10U 1.4-DICHLOROBENZENE
10U 1,2-DICHLOROBENZENE
10U 2-METHYLPHENOL
10U 2.2'-CHLOROISOPROPYLETHER
10U (3-AND/OR 4-JMETHYLPHENOL
10U N-NITROSODI-N-PROPYLAMINE
10U HEXACHLOROETHANE
10U NITROBENZENE
10U ISOPHORONE
10U 2-NITROPHENOL
10U 2.4-DIMETHYLPHENOL
10U BIS(2-CHLOROETHOXY) METHANE
10U 2.4-DICHLOROPHENOL
10U 1,2.4-TRICHLOROBENZENE
10U NAPHTHALENE
10U 4-CHLOROANILINE
10U HEXACHLOROBUTADIENE
10U 4-CHLORO-3-METHYLPHENOL
10U 2-METHYLNAPHTHALENE
10U HEXACHLOROCYCLOPENTADIENE (HCCP)
10U 2.4.6-TRICHLOROPHENOL
50U 2.4.5-TRICHLOROPHENOL
10U 2-CHLORONAPHTHALENE
50U 2 NITROANILINE
10U DIMETHYL PHTHALATE
10U ACENAPHTHYLENE
10U 2.6-DINITROTOLUENE

UG/L ANALYTICAL RESULTS

50U 3-NITROANILINE
10U ACENAPHTHENE
SOU 2.4-DINITROPHENOL
50U 4-NITROPHENOL
10U DIBENZOFURAN
10U 2,4-DINITROTOLUENE
10U DIETHYL PHTHALATE
10U 4-CHLOROPHENYL PHENYL ETHER
10U FLUORENE
SOU 4-NITROANILINE
SOU 2-METHYL-4.6-DINITROPHENOL
10U N-NITROSOOIPHENYLAMINE/DIPHENYLAMINE
10U 4-BROMOPHENYL PHENYL ETHER
10U HEXACHLOROBENZENE (HCB)
SOU PENTACHLOROPHENOL
10U PHENANTHRENE
10U ANTHRACENE
NA CARBAZOLE

10UJ DI-N-BUTYLPHTHALATE
10U FLUORANTHENE
10U PYRENE
10U BENZYL BUTYL PHTHALATE
20U 3,3'-DICHLOROBENZIDINE
10U BENZO(A)ANTHRACENE
10UJ CHRYSENE
20U BIS(2-ETHYLHEXYL) PHTHALATE
10U DI-N-OCTYLPHTHALATE
10U BEWZOCB AND/OR K)FLUORANTHENE
10U BENZO-A-PYRENE
10U INDENO (1.2.3-CD) PYRENE
10U DIBENZO(A.H)ANTHRACENE
10U BENZO(GHI)PERYLENE

»»«FOOTNOTES»«*
•A-AVERAGE VALUE »NA-NOT ANALYZED »NAI-INTERFERENCES *J-ESTIMATED VALUE «N-PRESUMPTIVE EVIDENCE OF PRESENCE OF MATERIAL
•K-ACTUAL VALUE IS KNOWN TO BE LESS THAN VALUE GIVEN »L-ACTUAL VALUE IS KNOWN TO BE GREATER THAN VALUE GIVEN
*U-*IATERIAL WAS ANALYZED FOR BUT NOT DETECTED. THE NUMBER IS THE MINIMUM QUANTITATION LIMIT.
*R-OC INDICATES THAT DATA UNUSABLE. COMPOUND MAY OR MAY NOT BE PRESENT. RESAMPLING AND REANALYSIS IS NECESSARY FOR VERIFICATION.



PURGEABLE ORGANICS DATA REPORT
SAMPLE AND ANALYSIS MANAGEMENT SYSTEM

EPA-REGION IV ESQ. ATHENS, GA. 05/23/91

**•
**
*•
*•
**
**

PROJECT
SOURCE:
STATION

CASE NO

NO. 91-369
NAVTELL
ID: TB-01W
: 16059

SAMPLE NO. 56301 SAMPLE

SAS

TYPE: GROUNDWA

NO. :

PROG ELEM: NSF
CITY: FT LAUDERD
COLLECTION START
0. NO. : AM29

COLLECTED
: 03/20/91

BY: M
ST:
0700

COHEN
FL

STOP: OO/OO/OO

**
**
* *
» *
* *

UG/L ANALYTICAL RESULTS

10U CHLOROMETHANE
10U BROMOMETHANE
10U VINYL CHLORIDE
1OU CHLOROETHANE
6U METHYLENE CHLORIDE
20U ACETONE
5U CARBON DISULFIDE
5U 1. 1-DICHLOROETHENEd.1-DICHLOROETHYLENE)
5U 1.1-DICHLOROETHANE
5U 1.2-DICHLOROETHENE (TOTAL)
8U CHLOROFORM
5U 1,2-DICHLOROETHANE
10U METHYL ETHYL KETONE
5U 1,1.1-TRICHLOROETHANE
5U CARBON TETRACHLORIDE
5U BROMODICHLOROMETHANE

UG/L ANALYTICAL RESULTS

5U 1,2-DICHLOROPROPANE
5U CIS-1,3-DICHLOROPROPENE
5U TRICHLOROETHENE(TRICHLOROETHYLENE)
5U DIBROMOCHLOROMETHANE
5U 1.1.2-TRICHLOROETHANE
5U BENZENE
5U T RANS-1.3-DICHLOROPROPENE
5U BROMOFORM
10U METHYL ISOBUTYL KETONE
10U METHYL BUTYL KETONE
5U TETRACHLOROETHENE(TETRACHLOROETHYLENE)
5U 1,1.2,2-TETRACHLOROETHANE
5U TOLUENE
5U CHLOROBENZENE
5U ETHYL BENZENE
5U STYRENE
5U TOTAL XYLENES

«»'REMARKS*»« »«'REMARKS*»*

•••FOOTNOTES***
•A-AVERAGE VALUE »NA-NOT ANALYZED *NAI-INTERFERENCES *J-ESTIMATED VALUE *N-PRESUMPTIVE EVIDENCE OF PRESENCE OF MATERIAL
•K-ACTUAL VALUE IS KNOWN TO BE LESS THAN VALUE GIVEN »L-ACTUAL VALUE IS KNOWN TO BE GREATER THAN VALUE GIVEN
• U-MATERIAL WAS ANALYZED FOR BUT NOT DETECTED. THE NUMBER IS THE MINIMUM QUANT ITAT ION LIMIT.
•R-OC INDICATES THAT DATA UNUSABLE. COMPOUND MAY OR MAY NOT BE PRESENT. RESAMPLING AND REANALYSIS IS NECESSARY FOR VERIFICATION.



PURGEABLE ORGANICS DATA REPORT
SAMPLE AND ANALYSIS MANAGEMENT SYSTEM

EPA-REGION IV ESD, ATHENS. GA. 05/23/91

* * * * * * * * * * * * *
** PROJECT NO. 91-369
«« SOURCE: NAVTELL
*« STATION 10: MW-01**
* • CASE NO. : 16059
» * * * * * * * * * * * *

UG/L

SAMPLE NO. 56295 SAMPLE TYPE: GROUNDWA PROG ELEM: NSF COLLECTED BY: M COHEN
CITY: FT LAUDERD ST: FL
COLLECTION START: 03/20/91 1630 STOP: OO/OO/OO

ANALYTICAL RESULTS

SAS NO.: 0. NO.

UG/L

AM34

* »
* *
* *
»*
* *

* * *

10U CHLOROMETHANE
10U BROMOMETHANE
10U VINYL CHLORIDE
10U CHLOROETHANE
8U METHYLENE CHLORIDE

10U ACETONE
5U CARBON DISULFIDE
5U 1 ,1-DICHLOROETHENEC1.1-DICHLOROETHYLENE)
5U 1 .1 -DICHLOROETHANE
5U 1 .2-DICHLOROETHENE (TOTAL)
5U CHLOROFORM
5U 1,2-DICHLOROE THANE
10U METHYL ETHYL KETONE
5U 1,1.1-TRICHLOROETHANE
5U CARBON TETRACHLORIDE
5U BROMODICHLOROMETHANE

ANALYTICAL RESULTS

5U 1,2-DICHLOROPROPANE
5U CIS-1.3-DICHLOROPROPENE
2J TRICHLOROETHENE(TRICHLOROETHYLENE)
5U DIBROMOCHLOROMETHANE
5U 1.1,2-TRICHLOROETHANE
5U BENZENE
5U TRANS-1.3-DICHLOROPROPENE
5U BROMOFORM
10U METHYL ISOBUTYL KETONE
10U METHYL BUTYL KETONE
5U TETRACHLOROETHENE(TETRACHLOROETHYLENE)
5U 1.1,2,2-T E TRACHLOROE THANE
5U TOLUENE
5U CHLOROBENZENE
5U ETHYL BENZENE
5U STYRENE
5U TOTAL XYLENES

»**REMARKS»»* **«REMARKS««*

*»«FOOTNOTES»»»
•A-AVERAGE VALUE »NA-NOT ANALYZED *NAI-INTERFERENCES «J-ESTIMATED VALUE »N-PRESUMPTIVE EVIDENCE OF PRESENCE OF MATERIAL
•K-ACTUAL VALUE IS KNOWN TO BE LESS THAN VALUE GIVEN *L-ACTUAL VALUE IS KNOWN TO BE GREATER THAN VALUE GIVEN
• U-MATERIAL WAS ANALYZED FOR BUT NOT DETECTED. THE NUMBER IS THE MINIMUM QUANTITAT ION LIMIT.
•R-QC INDICATES THAT DATA UNUSABLE. COMPOUND MAY OR MAY NOT BE PRESENT. RESAMPLING AND REANALYSIS IS NECESSARY FOR VERIFICATION.



PURGEABLE ORGANICS DATA REPORT
SAMPLE AND ANALYSIS MANAGEMENT SYSTEM

EPA-REGION IV ESD. ATHENS, GA. 05/23/91

• **
**
**
**
**
**

PROJECT
SOURCE :
STATION
CASE NO

NO. 91-369
NAVTELL
ID: MW-02
: 16059

SAMPLE NO. 56300 SAMPLE TYPE: GROUNDWA

SAS NO . :

PROG ELEM: NSF
CITY: FT LAUDERD
COLLECTION START
D. NO. : AM37

COLLECTED
03/20/91

BY: M COHEN
ST: FL
1435 STOP: 00/00/00

UG/L ANALYTICAL RESULTS

10U CHLOROMETHANE
10U BROMOMETHANE
10U VINYL CHLORIDE
10U CHLOROETHANE
7U METHYLENE CHLORIDE
10U ACETONE
5U CARBON DISULFIDE
5U 1.1-DICHLOROETHENE(1.1-DICHLOROETHYLENE)
5U 1 .1 -DICHLOROETHANE
5U 1.2-DICHLOROETHENE (TOTAL)
5U CHLOROFORM
5U 1,2-DICHLOROETHANE
10U METHYL ETHYL KETONE
5U 1.1.1-TRICHLOROETHANE
5U CARBON TETRACHLORIDE
5U BROMODICHLOROMETHANE

UG/L ANALYTICAL RESULTS

5U 1,2-DICHLOROPROPANE
5U CIS-1.3-DICHLOROPROPENE
.5J TRICHLOROETHENE(TRICHLOROETHYLENE)
5U DIBROMOCHLOROMETHANE
5U 1.1,2-TRICHLOROETHANE
.5J BENZENE
5U TRANS-1.3-DICHLOROPROPENE
5U BROMOFORM
10U METHYL ISOBUTYL KETONE
10U METHYL BUTYL KETONE
5U TETRACHLOROETHENE(TETRACHLOROETHYLENE)
5U 1.1.2.2-TETRACHLOROETHANE
5U TOLUENE
5U CHLOROBENZENE
5U ETHYL BENZENE
5U STYRENE
5U TOTAL XYLENES

»«"REMARKS*«• ««'REMARKS*«*

»»*FOOTNOTES«««
•A-AVERAGE VALUE »NA-NOT ANALYZED »NAI-INTERFERENCES »J-ESTIMATED VALUE .N-PRESUMPTIVE EVIDENCE OF PRESENCE OF MATERIAL
•K-ACTUAL VALUE IS KNOWN TO BE LESS THAN VALUE GIVEN *L-ACTUAL VALUE IS KNOWN TO BE GREATER THAN VALUE GIVEN
• U-MATERIAL WAS ANALYZED FOR BUT NOT DETECTED. THE NUMBER IS THE MINIMUM QUANT I TAT ION LIMIT.
•R-OC INDICATES THAT DATA UNUSABLE. COMPOUND MAY OR MAY NOT BE PRESENT. RESAMPLING AND REANALYSIS IS NECESSARY FOR VERIFICATION.



SAMPLE AND ANALYSIS MANAGEMENT SYSTEM
EPA-REGION IV ESD. ATHENS. GA. 05/23/91

PESTICIDES/PCB'S DATA REPORT
«• PROJECT NO. 91-369 SAMPLE NO. 56289 SAMPLE TYPE: SOIL
»• SOURCE: NAVTELL
•• STATION ID: SS-01
•• CASE NUMBER: 16059 SAS NUMBER:**

UG/KG ANALYTICAL RESULTS

18U ALPHA-BHC
18U BETA-BHC
18U DELTA-BHC

PROG ELEM: NSF COLLECTED BY: M COHEN
CITY: FT LAUDERD ST : FL
COLLECTION START: 03/20/91 1035 STOP:
D. NUMBER: AM30

UG/KG ANALYTICAL

180U METHOXYCHLOR
35U ENDRIN KETONE

NA ENDRIN ALDEHYDE

RESULTS

oo/oo/oo

18U GAMMA-BHC (LINDANE)
18U HEPTACHLOR
18U ALDRIN
18U HEPTACHLOR EPOXIDE
18U ENDOSULFAN I (ALPHA)
35U DIELDRIN
35U 4.4'-DDE (P.P'-DDE)
35U ENDRIN
35U ENDOSULFAN II (BETA)
35U 4.4' ODD (P.P'-DDD)
35U ENDOSULFAN SULFATE
35U 4,4'-DDT (P,P'-DDT)

CHLORDANE (TECH. MIXTURE)
180U GAMMA-CHLORDANE /2
180U ALPHA-CHLORDANE /2
350U TOXAPHENE
180U PCB-1016 (AROCLOR 1016)
180U PCB-1221 (AROCLOR 1221)
180U PCB-1232 (AROCLOR 1232)
180U PCB-1242 (AROCLOR 1242)
180U PCB-1248 (AROCLOR 1248)
350U PCB-1254 (AROCLOR 1254)
35OU PCB-1260 (AROCLOR 1260)

9 PERCENT MOISTURE

/I

••REMARKS'" ***REMARKS»»«

•••FOOTNOTES***
•A-AVERAGE VALUE »NA-NOT ANALYZED »NAI-INTERFERENCES «J-ESTIMATED VALUE »N-PRESUMPTIVE EVIDENCE OF PRESENCE OF MATERIAL
•K-ACTUAL VALUE IS KNOWN TO BE LESS THAN VALUE GIVEN *L-ACTUAL VALUE IS KNOWN TO BE GREATER THAN VALUE GIVEN
•U-MATERIAL WAS ANALYZED FOR BUT NOT DETECTED. THE NUMBER IS THE MINIMUM QUANTITATION LIMIT.
•R-QC INDICATES THAT DATA UNUSABLE. COMPOUND MAY OR MAY NOT BE PRESENT. RESAMPLING AND REANALYSIS IS NECESSARY FOR VERIFICATION.
•C-CONFIRMEO BY GCMS 1. WHEN NO VALUE IS REPORTED. SEE CHLORDANE CONSTITUENTS.



PESTICIDES/PCB'S DATA REPORT» » * » » » • » « » » » » » * » » » » * » » * » * * * * * * * * *
•» PROJECT NO. 91-369 SAMPLE NO. 56290 SAMPLE TYPE: SOIL
•• SOURCE: NAVTELL
«* STATION ID: SB-01
«» CASE NUMBER: 16059 SAS NUMBER:

SAMPLE AND ANALYSIS MANAGEMENT SYSTEM
EPA-REGION IV ESD. ATHENS. GA. 05/23/91

PROG ELEM: NSF COLLECTED BY: M COHEN
CITY: FT LAUDERD ST: FL
COLLECTION START: 03/20/91 1145 STOP: OO/OO/OO
D. NUMBER: AM31

***
UG/KG

18U
18U
18U
18U
18U
18U
18U
18U
35U
35U
35U
35U
35U
35U
35U

ANALYTICAL RESULTS

ALPHA-BHC
BETA-BHC
DELTA-BHC
GAMMA-BHC (LINDANE)
HEPTACHLOR
ALDRIN
HEPTACHLOR EPOXIDE
ENDOSULFAN I (ALPHA)
DIELDRIN
4.4'-DDE (P.P'-DDE)
ENDRIN
ENDOSULFAN II (BETA)
4,4'-DDD (P.P' ODD)
ENDOSULFAN SULFATE
4.4'-DDT (P.P'-DDT)

UG/KG

180U
35U
NA

180U
180U
350U
180U
180U
180U
180U
180U
350U
350U

ANALYTICAL RESULTS

MIXTURE)
/2
/2

METHOXYCHLOR
ENDRIN KETONE
ENDRIN ALDEHYDE
CHLORDANE (TECH
GAMMA-CHLORDANE
ALPHA-CHLORDANE
TOXAPHENE
PCB-1016 (AROCLOR 1016)
PCB-1221 (AROCLOR 1221)
PCB-1232 (AROCLOR 1232)
PCB-1242 (AROCLOR 1242)
PCB-1248 (AROCLOR 1248)
PCB 1254 (AROCLOR 1254)
PCB-1260 (AROCLOR 1260)
PERCENT MOISTURE

/I

•••REMARKS*** •••REMARKS***

"'FOOTNOTES***
•A-AVERAGE VALUE *NA-NOT ANALYZED *NAI-INTERFERENCES *J-ESTIMATED VALUE *N-PRESUMPTIVE EVIDENCE OF PRESENCE OF MATERIAL
•K-ACTUAL VALUE IS KNOWN TO BE LESS THAN VALUE GIVEN *L-ACTUAL VALUE IS KNOWN TO BE GREATER THAN VALUE GIVEN
• U-HATERIAL WAS ANALYZED FOR BUT NOT DETECTED. THE NUMBER IS THE MINIMUM QUANTITAT ION LIMIT.
•R-OC INDICATES THAT DATA UNUSABLE. COMPOUND MAY OR MAY NOT BE PRESENT. RESAMPLING AND REANALYSIS IS NECESSARY FOR VERIFICATION.
•C-CONFIRMED BY GCMS 1. WHEN NO VALUE IS REPORTED. SEE CHLORDANE CONSTITUENTS.



PESTICIDES/PCB'S DATA REPORT* * * * * * * * * * • • * * * * * * * * * * * * * * * * * * * * <
»* PROJECT NO. 91-369 SAMPLE NO. 56291 SAMPLE TYPE: SOIL
** SOURCE: NAVTELL
*« STATION ID: SS-02
*» CASE NUMBER: 16059 SAS NUMBER:**

SAMPLE AND ANALYSIS MANAGEMENT SYSTEM
EPA-REGION IV ESD. ATHENS, GA. 05/23/91

PROG ELEM: NSF COLLECTED BY: M COHEN
CITY: FT LAUDERD ST: FL
COLLECTION START: 03/20/91 1015 STOP: 00/00/00
D. NUMBER: AM32

* *
*«
* *
**
**

UG/KG

9.9UR
9.9UR
9.9UR
9.9UR
9.9UR
9.9UR
3.3J
9.9UR
4.3J
20UR
20UR
20UR
20UR
2OUR
8.6J

ANALYTICAL RESULTS

ALPHA-BHC
BETA-BHC
DELTA-BHC
GAMMA-BHC (LINDANE)
HEPTACHLOR
ALDRIN
HEPTACHLOR EPOXIDE
ENDOSULFAN I (ALPHA)
DIELDRIN
4.4'-DDE (P.P'-DDE)
ENDRIN
ENDOSULFAN II (BETA)
4.4' ODD (P,P'-DDD)
ENDOSULFAN SULFATE
4.4'-DDT (P.P'-DDT)

UG/KG

99UR
20UR

NA

61J
45J

20OUR
99UR
99UR
99UR
99UR
99UR
20OUR
200UR

19

ANALYTICAL RESULTS

METHOXYCHLOR
ENDRIN KETONE
ENDRIN ALDEHYDE
CHLORDANE (TECH. MIXTURE)
GAMMA-CHLORDANE /2
ALPHA-CHLORDANE /2
TOXAPHENE
PCB-1016 (AROCLOR 1016)
PCB-1221 (AROCLOR 1221)
PCB-1232 (AROCLOR 1232)
PCB-1242 (AROCLOR 1242)
PCB-1248 (AROCLOR 1248)
PCB-1254 (AROCLOR 1254)
PCB-1260 (AROCLOR 1260)
PERCENT MOISTURE

**'REMARKS***
EXCESSIVE HOLDING TIME

*«*REMARKS»»«

•••FOOTNOTES***
•A-AVERAGE VALUE »NA-NOT ANALYZED »NA1-INTERFERENCES »J-ESTIMATED VALUE «N-PRESUMPTIVE EVIDENCE OF PRESENCE OF MATERIAL
•K-ACTUAL VALUE IS KNOWN TO BE LESS THAN VALUE GIVEN »L-ACTUAL VALUE IS KNOWN TO BE GREATER THAN VALUE GIVEN
• U-MATERIAL WAS ANALYZED FOR BUT NOT DETECTED. THE NUMBER IS THE MINIMUM QUANTI TATION LIMIT.
•R-OC INDICATES THAT DATA UNUSABLE. COMPOUND MAY OR MAY NOT BE PRESENT. RESAMPLING AND REANALYSIS IS NECESSARY FOR VERIFICATION.
•C-CONFIRMED BY GCMS 1. WHEN NO VALUE IS REPORTED, SEE CHLORDANE CONSTITUENTS.



PESTICIDES/PCB'S DATA REPORT* * * » • » » * * » » » » » » » » » « « * » » « « • * » » » » »
«« PROJECT NO. 91-369 SAMPLE NO. 56292 SAMPLE TYPE: SOIL
*• SOURCE: NAVTELL
»« STATION ID: SB-O2
*« CASE NUMBER: 16059 SAS NUMBER:**

SAMPLE AND ANALYSIS MANAGEMENT SYSTEM
EPA-REGION IV ESD. ATHENS, GA. 05/23/91

PROG ELEM: NSF COLLECTED BY: M COHEN
CITY: FT LAUDERD ST: FL
COLLECTION START: 03/20/91 1255 STOP: 00/00/00
D. NUMBER: AM33

* »»

* *
* *
* *
*»
**

*» *
UG/KG
18U
18U
18U
18U
18U
18U
18U
18U
36U
36U
36U
36U
36U
36U
36U

ANALYTICAL RESULTS

ALPHA-BHC
BETA-BHC
DELTA-BHC
GAMMA-BHC (LINDANE)
HEPTACHLOR
ALDRIN
HEPTACHLOR EPOXIDE
ENDOSULFAN I (ALPHA)
DIELDRIN
4.4'-DDE (P.P'-DDE)
ENDRIN
ENDOSULFAN II (BETA)
4,4'-DDD (P.P'-DDD)
ENDOSULFAN SULFATE
4.4'-DOT (P.P'-DDT)

UG/KG
180U
36U

NA

180U
180U
360U
180U
180U
180U
180U
180U
360U
360U

12

ANALYTICAL RESULTS

METHOXYCHLOR
ENDRIN KETONE
ENDRIN ALDEHYDE
CHLORDANE (TECH. MIXTURE)
GAMMA-CHLORDANE /2
ALPHA-CHLORDANE /2
TOXAPHENE
PCB-1016 (AROCLOR 1016)
PCB-1221 (AROCLOR 1221)
PCB-1232 (AROCLOR 1232)
PCB-1242 (AROCLOR 1242)
PCB-1248 (AROCLOR 1248)
PCB 1254 (AROCLOR 1254)
PCB-1260 (AROCLOR 1260)
PERCENT MOISTURE

/I

•••FOOTNOTES*'*
•A-AVERAGE VALUE »NA-NOT ANALYZED »NAI-INTERFERENCES »J-ESTIMATED VALUE «N-PRESUMPTIVE EVIDENCE OF PRESENCE OF MATERIAL
•K-ACTUAL VALUE IS KNOWN TO BE LESS THAN VALUE GIVEN «L-ACTUAL VALUE IS KNOWN TO BE GREATER THAN VALUE GIVEN
•U-MATERIAL WAS ANALYZED FOR BUT NOT DETECTED. THE NUMBER IS THE MINIMUM OUANTITATION LIMIT.
•R-OC INDICATES THAT DATA UNUSABLE. COMPOUND MAY OR MAY NOT BE PRESENT. RESAMPLING AND REANALYSIS IS NECESSARY FOR VERIFICATION.
•C-CONFIRMEO BY GCMS 1 WHEN NO VALUE IS REPORTED. SEE CHLORDANE CONSTITUENTS.



PESTICIDES/PCS'S DATA REPORT
* » » » • » • « » » » » » * * * « « » » * * » » * * * * * * * * <
»* PROJECT NO. 91-369 SAMPLE NO. 56293 SAMPLE TYPE: SOIL
*» SOURCE: NAVTELL
»• STATION ID: SS-O3
»• CASE NUMBER: 16059 SAS NUMBER:**

SAMPLE AND ANALYSIS MANAGEMENT SYSTEM
EPA-REGION IV ESD. ATHENS. GA. 05/23/91

PROG ELEM: NSF COLLECTED BY: M COHEN
CITY: FT LAUDERD ST: FL
COLLECTION START: 03/20/91 1330 STOP: 00/00/00
D. NUMBER: AM35

UG/KG
22U
22U
22U
22U
22U
22U
22U
22U
45U
45U
45U
45U
45U
45U
45U

* « « « » « » * * * «
ANALYTICAL RESULTS

* *

* *

* *

* «

* *

* * * * *

ALPHA-BHC
BETA-BHC
DELTA-BHC
GAMMA-BHC (LINDANE)
HEPTACHLOR
ALDRIN
HEPTACHLOR EPOXIDE
ENDOSULFAN I (ALPHA)
DIELDRIN
4.4'-DDE (P.P'-DDE)
ENDRIN
ENDOSULFAN II (BETA)
4.4' ODD (P.P'-DDD)
ENDOSULFAN SULFATE
4.4'-DDT (P.P'-DDT)

UG/KG
220U
45U

NA

220U
220U
450U
220U
220U
220U
220U
220U
450U
450U

29

ANALYTICAL RESULTS

MIXTURE)
/2
/2

METHOXYCHLOR
ENDRIN KETONE
ENDRIN ALDEHYDE
CHLORDANE (TECH
GAMMA-CHLORDANE
ALPHA-CHLORDANE
TOXAPHENE
PCB-1016 (AROCLOR 1016)
PCB-1221 (AROCLOR 1221)
PCB-1232 (AROCLOR 1232)
PCB-1242 (AROCLOR 1242)
PCB-1248 (AROCLOR 1248)
PCB-1254 (AROCLOR 1254)
PCB-1260 (AROCLOR 1260)
PERCENT MOISTURE

/I

• "FOOTNOTES***
•A-AVERAGE VALUE «NA-NOT ANALYZED *NAI-INTERFERENCES *J-ESTIMATED VALUE «N-PRESUMPTIVE EVIDENCE OF PRESENCE OF MATERIAL
•K-ACTUAL VALUE IS KNOWN TO BE LESS THAN VALUE GIVEN *L-ACTUAL VALUE IS KNOWN TO BE GREATER THAN VALUE GIVEN
•U-MATERIAL WAS ANALYZED FOR BUT NOT DETECTED. THE NUMBER IS THE MINIMUM QUANTITATION LIMIT.
•R-OC INDICATES THAT DATA UNUSABLE. COMPOUND MAY OR MAY NOT BE PRESENT. RESAMPLING AND REANALYSIS IS NECESSARY FOR VERIFICATION.
•C-CONFIRMED BY GCMS 1. WHEN NO VALUE IS REPORTED. SEE CHLORDANE CONSTITUENTS.



SAMPLE AND ANALYSIS MANAGEMENT SYSTEM
EPA-REGION IV ESD. ATHENS. GA. 05/23/91

PES• **
**
**
*•
**
**

riCIDES/PCB'S DATA REPORT
PROJECT NO. 91-369
SOURCE: NAVTELL
STATION ID: SB-03
CASE NUMBER: 16059

SAMPLE NO

SAS

56294 SAMPLE TYPE: SOIL

NUMBER:

PROG ELEM: NSF
CITY: FT LAUDERD
COLLECTION START
D. NUMBER: AM36

COLLECTED
03/20/91

BY: M COHEN
ST: FL
1405 STOP: 00/00/00

UG/KG

27U
27(1
270
27U
27U
27U
27U
27U
54U
54U
54U
54U
54U
54U
54U

ANALYTICAL RESULTS

ALPHA-BHC
BETA-BHC
DELTA-BHC
GAMMA-BHC (LINDANE)
HEPTACHLOR
ALDRIN
HEPTACHLOR EPOXIDE
ENDOSULFAN I (ALPHA)
DIELDRIN
4.4'-DDE (P.P'-DDE)
ENDRIN
ENOOSULFAN II (BETA)
4,4'-DDD (P,P'-DDD)
ENDOSULFAN 5ULFATE
4.4'-DDT (P.P'-DDT)

UG/KG

270U
54U

NA

270U
270U
540U
270U
270U
270U
270U
270U
540U
540U

41

ANALYTICAL RESULTS

MIXTURE)
/2
/2

METHOXYCHLOR
ENDRIN KETONE
ENDRIN ALDEHYDE
CHLORDANE (TECH
GAMMA-CHLORDANE
ALPHA-CHLORDANE
TOXAPHENE
PCB-1016 (AROCLOR 1016)
PCB-1221 (AROCLOR 1221)
PCB-1232 (AROCLOR 1232)
PCB-1242 (AROCLOR 1242)
PCB-1248 (AROCLOR 1248)
PCB-1254 (AROCLOR 1254)
PCB-1260 (AROCLOR 1260)
PERCENT MOISTURE

»»»FOOTNOTES**»
•A-AVERAGE VALUE «NA-NOT ANALYZED »NAI-INTERFERENCES *J-ESTIMATED VALUE »N-PRESUMPTIVE EVIDENCE OF PRESENCE OF MATERIAL
•K-ACTUAL VALUE IS KNOWN TO BE LESS THAN VALUE GIVEN »L-ACTUAL VALUE IS KNOWN TO BE GREATER THAN VALUE GIVEN
• U-MATERIAL WAS ANALYZED FOR BUT NOT DETECTED. THE NUMBER IS THE MINIMUM QUANTI TATION LIMIT.
•R-QC INDICATES THAT DATA UNUSABLE. COMPOUND MAY OR MAY NOT BE PRESENT. RESAMPLING AND REANALYSIS IS NECESSARY FOR VERIFICATION.
•C-CONFIRMED BY GCMS 1. WHEN NO VALUE IS REPORTED. SEE CHLORDANE CONSTITUENTS.



SAMPLE AND ANALYSIS MANAGEMENT SYSTEM
EPA-REGION IV ESD. ATHENS. GA. 05/23/91

MISCELLANEOUS EXTRACTABLE COMPOUNDS - DATA REPORT* * * * * * * * * * * « » ( * * * * « * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
»« PROJECT NO. 91-369 SAMPLE NO. 56291 SAMPLE TYPE: SOIL PROG ELEM: NSF COLLECTED BY: M COHEN
»• SOURCE: NAVTELL CITY: FT LAUDERD ST: FL
«« STATION ID: SS-02 COLLECTION START: 03/20/91 1015 STOP: OO/OO/OO
«» CASE.NO : 16O59 SAS NO.: D. NO.: AM32 MD NO: AM32* *
* * * » * « * * » * » » » « » » » * » * » » * * * » * » » * * * * » * * * » » » » * » * * * * » * » * * » * » * * * » » *

ANALYTICAL RESULTS UG/KG
4000J 10 UNIDENTIFIED COMPOUNDS

•••REMARKS*** •••REMARKS***
EXCESSIVE HOLDING TIME

•••FOOTNOTES***
•A-AVERAGE VALUE «NA-NOT ANALYZED «NAI-INTERFERENCES »J-ESTIMATED VALUE *N-PRESUMPTIVE EVIDENCE OF PRESENCE OF MATERIAL
•K-ACTUAL VALUE IS KNOWN TO BE LESS THAN VALUE GIVEN *L-ACTUAL VALUE IS KNOWN TO BE GREATER THAN VALUE GIVEN
•U-MATERIAL WAS ANALYZED FOR BUT NOT DETECTED. THE NUMBER IS THE MINIMUM QUANTITATION LIMIT.
«R-OC INDICATES THAT DATA UNUSABLE. COMPOUND MAY OR MAY NOT BE PRESENT. RESAMPLING AND REANALYSIS IS NECESSARY FOR VERIFICATION.



SAMPLE AND ANALYSIS MANAGEMENT SYSTEM
EPA-REGION IV ESD, ATHENS. GA. 05/23/91

MISCELLANEOUS EXTRACTABLE COMPOUNDS - DATA REPORT
*• PROJECT NO. 91-369 * SAMPLE NO 56293 SAMPLE TYPE: SOIL PROG ELEM: NSF COLLECTED BY: M COHEN **
»* SOURCE: NAVTELL CITY: FT LAUDERD ST: FL ninninn **
»« STATION ID: SS-03 COLLECTION START: 03/20/91 1330 STOP: OO/OO/OO «*
«* CASE.NO.: 16O59 SAS NO.: D NO.: AM35 MO NO AM35 **
** **
* * 1

ANALYTICAL RESULTS UG/KG

10OOJ 1 UNIDENTIFIED COMPOUND

•••FOOTNOTES***
•A-AVERAGE VALUE »NA-NOT ANALYZED *NAI-INTERFERENCES *J-ESTIMATED VALUE *N-PRESUMPTIVE EVIDENCE OF PRESENCE OF MATERIAL
•K-ACTUAL VALUE IS KNOWN TO BE LESS THAN VALUE GIVEN *L-ACTUAL VALUE IS KNOWN TO BE GREATER THAN VALUE GIVEN
•U-WATERIAL WAS ANALYZED FOR BUT NOT DETECTED. THE NUMBER IS THE MINIMUM QUANT1TATION LIMIT.
•R-OC INDICATES THAT DATA UNUSABLE. COMPOUND MAY OR MAY NOT BE PRESENT. RESAMPLING AND REANALYSIS IS NECESSARY FOR VERIFICATION.



SAMPLE AND ANALYSIS MANAGEMENT SYSTEM
EPA-REGION IV ESD. ATHENS, GA. 05/23/91

MISCELLANEOUS EXTRACTABLE COMPOUNDS - DATA REPORT• *•
*•
• *
*•
• *
**
***

PROJECT NO 91-369
SOURCE: NAVTELL
STATION ID: SB-03
CASE. NO.: 16059

SAMPLE NO. 56294

SAS NO . :

SAMPLE TYPE: SOIL PROG ELEM: NSF COLLECTED BY: M COHEN
CITY: FT LAUDERD ST : FL
COLLECTION START: 03/20/91 1405 STOP:
D. NO. : AM36 MD NO: AM36

OO/OO/OO

ANALYTICAL RESULTS UG/KG

5000J 4 UNIDENTIFIED COMPOUNDS

• ••FOOTNOTES"*
•A-AVERAGE VALUE «NA-NOT ANALYZED »NAI-INTERFERENCES »J-ESTIMATED VALUE »N-PRESUMPTIVE EVIDENCE OF PRESENCE OF MATERIAL
•K-ACTUAL VALUE IS KNOWN TO BE LESS THAN VALUE GIVEN »L-ACTUAL VALUE IS KNOWN TO BE GREATER THAN VALUE GIVEN
•U-MATERIAL WAS ANALYZED FOR BUT NOT DETECTED. THE NUMBER IS THE MINIMUM OUANTITATION LIMIT.
•R-OC INDICATES THAT DATA UNUSABLE. COMPOUND MAY OR MAY NOT BE PRESENT. RESAMPLING AND REANALYSIS IS NECESSARY FOR VERIFICATION.



EXTRACTABLE ORGANICS DATA REPORT
SAMPLE AND ANALYSIS MANAGEMENT SYSTEM

EPA-REGION IV ESO. ATHENS. GA. 05/23/91
***
*» PROJECT NO. 91-369
*• SOURCE: NAVTELL
»« STATION ID: SS-01»t
*• CASE NO. : 16O59
* * * * * * * * * * * * *

SAMPLE NO. 56289 SAMPLE TYPE: SOIL

SAS NO.:

PROG ELEM: NSF COLLECTED BY: M COHEN
CITY: FT LAUDERD ST: FL
COLLECTION START: 03/20/91 1035 STOP: 00/00/00

0. NO.: AM3O

UG/KG ANALYTICAL RESULTS

730U PHENOL
730U BIS(2-CHLOROETHYL) ETHER
730U 2-CHLOROPHENOL
730U 1.3-DICHLOROBENZENE
730U 1.4-DICHLOROBENZENE
730U 1.2-DICHLOROBENZENE
730U 2-METHYLPHENOL
730U 2.2'-CHLOROISOPROPYLETHER
730U (3-AND/OR 4-)METHYLPHENOL
730U N-NITROSODI-N-PROPYLAMINE
730U HEXACHLOROETHANE
73OUR NITROBENZENE
730U ISOPHORONE
73OU 2-NITROPHENOL
730U 2.4-DIMETHYLPHENOL
730U BIS(2-CHLOROETHOXY) METHANE
73OU 2.4-DICHLOROPHENOL
730U 1,2.4-TRICHLOROBENZENE
73OUR NAPHTHALENE
730U 4-CHLOROANILINE
730U HEXACHLOROBUTADIENE
730U 4-CHLORO-3-METHYLPHENOL
730UR 2-METHYLNAPHTHALENE
730U HEXACHLOROCYCLOPENTADIENE (HCCP)
730U 2.4.6-TRICHLOROPHENOL

35OOU 2.4.5-TRICHLOROPHENOL
730U 2-CHLORONAPHTHALENE
3500U 2 NITROANILINE
73OU DIMETHYL PHTHALATE
730UJ ACENAPHTHYLENE
730U 2.6-DINITROTOLUENE

UG/KG ANALYTICAL RESULTS

3500U 3-NITROANILINE
730U ACENAPHTHENE
35OOU 2.4-DINITROPHENOL
35OOU 4-NITROPHENOL
730U DIBENZOFURAN
730U 2,4-DINITROTOLUENE
730U DIETHYL PHTHALATE
730U 4-CHLOROPHENYL PHENYL ETHER
730U FLUORENE
3500U 4-NITROANILINE
3500U 2-METHYL-4.6-DINITROPHENOL
730U N-NITROSODIPHENYLAMINE/DIPHENYLAMINE
730U 4 BROMOPHENYL PHENYL ETHER
730U HEXACHLOROBENZENE (HCB)
3500U PENTACHLOROPHENOL
730U PHENANTHRENE
730U ANTHRACENE

NA CARBAZOLE
730U DI-N-BUTYLPHTHALATE
730U FLUORANTHENE
730U PYRENE
730U BENZYL BUTYL PHTHALATE
1400U 3,3'-DICHLOROBENZIDINE
730U BENZO(A)ANTHRACENE
730U CHRYSENE
730U BIS(2-ETHYLHEXYL) PHTHALATE
730U DI-N-OCTYLPHTHALATE
730U BENZO(B AND/OR K)FLUORANTHENE
730U BENZO-A-PYRENE
730U INDENO (1.2.3-CD) PYRENE
730U DIBENZO(A,H)ANTHRACENE
730U BENZO(GHI)PERYLENE

9 PERCENT MOISTURE

•••FOOTNOTES***
•A-AVERAGE VALUE *NA-NOT ANALYZED 'NAI-INTERFERENCES «J-ESTIMATED VALUE *N-PRESUMPTIVE EVIDENCE OF PRESENCE OF MATERIAL
•K-ACTUAL VALUE IS KNOWN TO BE LESS THAN VALUE GIVEN »L-ACTUAL VALUE IS KNOWN TO BE GREATER THAN VALUE GIVEN
• U-MATERIAL WAS ANALYZED FOR BUT NOT DETECTED. THE NUMBER IS THE MINIMUM QUANTITAT ION LIMIT.
•R-OC INDICATES THAT DATA UNUSABLE. COMPOUND MAY OR MAY NOT BE PRESENT. RESAMPLING AND REANALYSIS IS NECESSARY FOR VERIFICATION.



EXTRACTABLE ORGANICS DATA REPORT
SAMPLE AND ANALYSIS MANAGEMENT SYSTEM

EPA-REGION IV ESD, ATHENS. GA. 05/23/91

«* PROJECT NO. 91-369
** SOURCE: NAVTELL
«« STATION ID: SB-01*»
»* CASE NO : 16059

SAMPLE NO. 56290 SAMPLE TYPE: SOIL

SAS NO . :

PROG ELEM: NSF COLLECTED BY: M COHEN
CITY: FT LAUDERD ST : FL
COLLECTION START: 03/20/91 1145 STOP: 00/00/00

D. NO. : AM31

* *
**
* *
* *
**

UG/KG ANALYTICAL RESULTS
730U PHENOL
730U BIS(2-CHLOROETHYL) ETHER
730U 2-CHLOROPHENOL
73OU 1,3-DICHLOROBENZENE
730U 1.4-DICHLOROBENZENE
73OU 1.2-DICHLOROBENZENE
73OU 2-METHYLPHENOL
730U 2,2'-CHLOROISOPROPYLETHER
730U (3-AND/OR 4-)METHYLPHENOL
730U N-NITROSODI-N-PROPYLAMINE
730U HEXACHLOROETHANE
73OUR NITROBENZENE
730U ISOPHORONE
73OU 2-NITROPHENOL
730U 2,4-DIMETHYLPHENOL
730U BIS(2-CHLOROETHOXY) METHANE
730U 2,4-DICHLOROPHENOL
730U 1.2.4-TRICHLOROBENZENE
73OUR NAPHTHALENE
730U 4-CHLOROANILINE
73OU HEXACHLOROBUTADIENE
730U 4-CHLORO-3-METHYLPHENOL
73OUR 2-METHYLNAPHTHALENE
73OU HEXACHLOROCYCLOPENTADIENE (HCCP)
730U 2.4.6-TRICHLOROPHENOL

360OU 2,4.5-TRICHLOROPHENOL
730U 2-CHLORONAPHTHALENE
3600U 2 NITROANILINE
73OU DIMETHYL PHTHALATE
730UJ ACENAPHTHYLENE
730U 2.6-DINITROTOLUENE

UG/KG ANALYTICAL RESULTS

36OOU 3-NITROANILINE
730U ACENAPHTHENE
3600U 2.4-DINITROPHENOL
36OOU 4-NITROPHENOL
730U DIBENZOFURAN
730U 2.4-DINITROTOLUENE
730U DIETHYL PHTHALATE
730U 4-CHLOROPHENYL PHENYL ETHER
730U FLUORENE
3600U 4-NITROANILINE
36OOU 2-METHYL-4.6-DINITROPHENOL
730U N-NITROSODIPHENYLAMINE/DIPHENYLAMINE
730U 4 BROMOPHENYL PHENYL ETHER
730U HEXACHLOROBENZENE (HCB)

3600U PENTACHLOROPHENOL
730U PHENANTHRENE
730U ANTHRACENE

NA CARBAZOLE
730U DI-N-BUTYLPHTHALATE
730U FLUORANTHENE
730U PYRENE
730U BENZYL BUTYL PHTHALATE
1400U 3.3'-DICHLOROBENZIDINE
730U BENZO(A)ANTHRACENE
730U CHRYSENE
730U BIS(2-ETHYLHEXYL) PHTHALATE
730U DI-N-OCTYLPHTHALATE
730U BENZO(B AND/OR K)FLUORANTHENE
730U BENZO-A-PYRENE
730U INDENO (1.2.3-CD) PYRENE
730U DIBENZO(A.H)ANTHRACENE
730U BENZO(GHI)PERYLENE

9 PERCENT MOISTURE

»« •FOOTNOTES*"
•A-AVERAGE VALUE »NA-NOT ANALYZED »NAI-INTERFERENCES »J-ESTIMATED VALUE »N-PRESUMPTIVE EVIDENCE OF PRESENCE OF MATERIAL
•K-ACTUAL VALUE IS KNOWN TO BE LESS THAN VALUE GIVEN »L-ACTUAL VALUE IS KNOWN TO BE GREATER THAN VALUE GIVEN
•U-MATERIAL WAS ANALYZED FOR BUT NOT DETECTED. THE NUMBER IS THE MINIMUM QUANTITATION LIMIT.
•R-OC INDICATES THAT DATA UNUSABLE. COMPOUND MAY OR MAY NOT BE PRESENT. RESAMPLING AND REANALYSIS IS NECESSARY FOR VERIFICATION.



EXTRACTABLE ORGANICS DATA REPORT
SAMPLE AND ANALYSIS MANAGEMENT SYSTEM

EPA-REGION IV ESD. ATHENS. GA. 05/23/91

*»*
**
**
**
**
**
***

PROJECT
SOURCE :
STATION

CASE NO :

UG/KG

NO. 91-369
NAVTELL
ID: SS-02

: 16059

SAMPLE

ANALYTICAL

NO. 56291 SAMPLE

SAS

TYPE: SOIL

NO. :

RESULTS

PROG ELEM: NSF
CITY: FT LAUDERD
COLLECTION START;

D. NO . : AM32

UG/KG

COLLECTED
03/20/91

BY: M COHEN
ST: FL
1015 STOP: OO/OO/OO

* *
**
* *
» »
**

ANALYTICAL RESULTS

41OUR PHENOL
410UR BISC2-CHLOROETHYL) ETHER
41OUR 2-CHLOROPHENOL
41OUR 1,3-DICHLOROBENZENE
410UR 1.4-DICHLOROBENZENE
410UR 1.2-DICHLOROBENZENE
410UR 2-METHYLPHENOL
410UR 2.2'-CHLOROISOPROPYLETHER
410UR (3-AND/OR 4-JMETHYLPHENOL
410UR N-NITROSODI-N-PROPYLAMINE
41OUR HEXACHLOROETHANE
410UR NITROBENZENE
41OUR ISOPHORONE
410UR 2-NITROPHENOL
410UR 2,4-DIMETHYLPHENOL
410UR BIS(2-CHLOROETHOXY) METHANE
410UR 2,4-DICHLOROPHENOL
410UR 1.2.4-TRICHLOROBENZENE
410UR NAPHTHALENE
410UR 4-CHLOROANILINE
41 OUR HEXACHLOROBUTADIENE
41 OUR 4-CHLORO-3-METHYLPHENOL
410UR 2-METHYLNAPHTHALENE
410UR HEXACHLOROCYCLOPENTADIENE (HCCP)
410UR 2.4.6-TRICHLOROPHENOL
2OOOUR 2,4,5-TRICHLOROPHENOL
41OUR 2-CHLORONAPHTHALENE
2000UR 2 NITROANILINE
41OUR DIMETHYL PHTHALATE
410UR ACENAPHTHYLENE
410UR 2.6-DINITROTOLUENE

2000UR 3-NITROANILINE
41OUR ACENAPHTHENE
2000UR 2.4-DINITROPHENOL
2OOOUR 4-NITROPHENOL
410UR DIBENZOFURAN
410UR 2.4-DINITROTOLUENE
410UR DIETHYL PHTHALATE
410UR 4-CHLOROPHENYL PHENYL ETHER
41OUR FLUORENE
2000UR 4-NITROANILINE
2000UR 2-METHYL-4.6-DINITROPHENOL
410UR N-NITROSODIPHENYLAMINE/DIPHENYLAMINE
410UR 4 BROMOPHENYL PHENYL ETHER
410UR HEXACHLOROBENZENE (HCB)
2000UR PENTACHLOROPHENOL
410UR PHENANTHRENE
41OUR ANTHRACENE

NA CARBAZOLE
700UR DI-N-BUTYLPHTHALATE
410UR FLUORANTHENE
410UR PYRENE
410UR BENZYL BUTYL PHTHALATE
820UR 3.3'-DICHLOROBENZIDINE
410UR BENZO(A)ANTHRACENE
410UR CHRYSENE
410UR BIS(2-ETHYLHEXYL) PHTHALATE
410UR DI-N-OCTYLPHTHALATE
41OUR BENZOCB AND/OR KJFLUORANTHENE
410UR BENZO-A-PYRENE
410UR INDENO (1,2.3-CD) PYRENE
410UR DIBENZO(A,H)ANTHRACENE
410UR BENZO(GHI)PERYLENE

19 PERCENT MOISTURE

*•'REMARKS*•«
EXCESSIVE HOLDING TIME

«»'REMARKS'»*

• ••FOOTNOTES'"
•A-AVERAGE VALUE 'NA-NOT ANALYZED 'NAI-INTERFERENCES 'J-ESTIMATED VALUE 'N-PRESUMPTIVE EVIDENCE OF PRESENCE OF MATERIAL
•K-ACTUAL VALUE IS KNOWN TO BE LESS THAN VALUE GIVEN 'L-ACTUAL VALUE IS KNOWN TO BE GREATER THAN VALUE GIVEN
•U-MATERIAL WAS ANALYZED FOR BUT NOT DETECTED. THE NUMBER IS THE MINIMUM QUANTITATION LIMIT.
•R-OC INDICATES THAT DATA UNUSABLE. COMPOUND MAY OR MAY NOT BE PRESENT. RESAMPLING AND REANALYSIS IS NECESSARY FOR VERIFICATION.



EXTRACTABLE ORGANICS DATA REPORT
SAMPLE AND ANALYSIS MANAGEMENT SYSTEM

ERA-REGION IV ESD. ATHENS. GA. 05/23/91

*•*
»» PROJECT NO. 91-369
«* SOURCE: NAVTELL
«* STATION ID: SB-O2
«• CASE NO
*** * * » *

UG/KG
16059

SAMPLE NO. 56292 SAMPLE TYPE: SOIL

SAS NO.:

PROG ELEM: NSF COLLECTED BY: M COHEN
CITY: FT LAUDERD ST: FL
COLLECTION START: 03/20/91 1255 STOP:
0. NO.: AM33

00/00/00

ANALYTICAL RESULTS

760U PHENOL
760U BIS(2-CHLOROETHYL) ETHER
760U 2-CHLOROPHENOL
760U 1.3-DICHLOROBENZENE
760U 1.4-DICHLOROBENZENE
760U 1.2-DICHLOROBENZENE
760U 2-METHYLPHENOL
76OU 2.2'-CHLOROISOPROPYLETHER
760U (3-AND/OR 4-)METHYLPHENOL
76OU N-NITROSOOI-N-PROPYLAMINE
760U HEXACHLOROETHANE
760UR NITROBENZENE
760U ISOPHORONE
760U 2-NITROPHENOL
760U 2.4-DIME THYLPHENOL
760U BIS(2-CHLOROETHOXY) METHANE
760U 2,4-DICHLOROPHENOL
760U 1,2,4-TRICHLOROBENZENE
760UR NAPHTHALENE
760U 4-CHLOROANILINE
760U HEXACHLOROBUTADIENE
760U 4-CHLORO-3-METHYLPHENOL
760UR 2-METHYLNAPHTHALENE
760U HEXACHLOROCYCLOPENTADIENE (HCCP)
76OU 2.4.6-TRICHLOROPHENOL
3700U 2.4.5-TRICHLOROPHENOL
760U 2-CHLORONAPHTHALENE
3700U 2 NITROANILINE
76OU DIMETHYL PHTHALATE
760UJ ACENAPHTHYLENE
760U 2.6-DINITROTOLUENE

UG/KG ANALYTICAL RESULTS

3700U 3-NITROANILINE
760U ACENAPHTHENE
3700U 2.4-DINITROPHENOL
3700U 4-NITROPHENOL
760U DIBENZOFURAN
760U 2,4-DINITROTOLUENE
760U 01ETHYL PHTHALATE
760U 4-CHLOROPHENYL PHENYL ETHER
760U FLUORENE
3700U 4-NITROANILINE
3700U 2-METHYL-4.6-DINITROPHENOL
760U N-NITROSODIPHENYLAMINE/DIPHENYLAMINE
760U 4 BROMOPHENYL PHENYL ETHER
760U HEXACHLOROBENZENE (HCB)
3700U PENTACHLOROPHENOL
760U PHENANTHRENE
760U ANTHRACENE

NA CARBAZOLE
760U DI-N-BUTYLPHTHALATE
760U FLUORANTHENE
760U PYRENE
760U BENZYL BUTYL PHTHALATE
1500U 3.3'-DICHLOROBENZIDINE
760U BENZO(A)ANTHRACENE
760U CHRYSENE
760U BIS(2-ETHYLHEXYL) PHTHALATE
760U DI-N-OCTYLPHTHALATE
760U BENZOCB AND/OR K)FLUORANTHENE
760U BENZO-A-PYRENE
760U INDENO (1.2.3-CD) PYRENE
760U DIBENZO(A.H)ANTHRACENE
760U BENZO(GHI)PERYLENE

12 PERCENT MOISTURE

•••FOOTNOTES'*'
•A-AVERAGE VALUE »NA-NOT ANALYZED »NAI-INTERFERENCES »J-ESTIMATED VALUE »N-PRESUMPTIVE EVIDENCE OF PRESENCE OF MATERIAL
•K-ACTUAL VALUE IS KNOWN TO BE LESS THAN VALUE GIVEN «L-ACTUAL VALUE IS KNOWN TO BE GREATER THAN VALUE GIVEN
•U-MATERIAL WAS ANALYZED FOR BUT NOT DETECTED. THE NUMBER IS THE MINIMUM QUANTITATION LIMIT.
•R-OC INDICATES THAT DATA UNUSABLE. COMPOUND MAY OR MAY NOT BE PRESENT. RESAMPLING AND REANALYSIS IS NECESSARY FOR VERIFICATION.



EXTRACTABLE ORGANICS DATA REPORT
SAMPLE AND ANALYSIS MANAGEMENT SYSTEM

EPA-REGION IV ESD. ATHENS. GA. 05/23/91
***
**
**
**
**
**
**»

PROJECT
SOURCE :
STATION

CASE NO.
UG/KG

NO. 91-369
NAVTELL
ID: SS-03
16059

SAMPLE

ANALYTICAL

NO. 56293 SAMPLE

SAS

TYPE: SOIL

NO. :
RESULTS

PROG ELEM: NSF
CITY: FT LAUDERD
COLLECTION START

D . NO : AM35

UG/KG

COLLECTED

03/20/91

BY: M COHEN
1330 STOP: 00/00/00

ANALYTICAL RESULTS

93OU PHENOL
930U BIS(2-CHLOROETHYL) ETHER
930U 2-CHLOROPHENOL
93OU 1.3-DICHLOROBENZENE
930U 1.4-0ICHLOROBENZENE
930U 1.2-DICHLOROBENZENE
93OU 2-METHYLPHENOL
930U 2,2'-CHLOROISOPROPYLETHER
930U (3-AND/OR 4-)METHYLPHENOL
93OU N-NITROSOOI-N-PROPYLAMINE
930U HEXACHLOROETHANE
93OUR NITROBENZENE
930U ISOPHORONE
93OU 2-NITROPHENOL
930U 2.4-DIMETHYLPHENOL
930U BIS(2-CHLOROETHOXY) METHANE
930U 2.4-DICHLOROPHENOL
930U 1.2.4-TRICHLOROBENZENE
930UR NAPHTHALENE
930U 4-CHLOROANILINE
930U HEXACHLOROBUTADIENE
930U 4-CHLORO-3-METHYLPHENOL
930UR 2-METHYLNAPHTHALENE
930U HEXACHLOROCYCLOPENTADIENE (HCCP)
930U 2.4,6-TRICHLOROPHENOL
45OOU 2.4.5-TRICHLOROPHENOL
930U 2-CHLORONAPHTHALENE
4500U 2 NITROANILINE
93OU DIMETHYL PHTHALATE
930UJ ACENAPHTHYLENE
93OU 2.6-DINITROTOLUENE

4500U 3-NITROANILINE
930U ACENAPHTHENE
4500U 2.4-DINITROPHENOL
4500U 4-NITROPHENOL
930U DIBENZOFURAN
930U 2,4-DINITROTOLUENE
930U DIETHYL PHTHALATE
930U 4-CHLOROPHENYL PHENYL ETHER
930U FLUORENE
4500U 4-NITROANILINE
4500U 2-METHYL-4.6-DINITROPHENOL
930U N-NITROSODIPHENYLAMINE/DIPHENYLAMINE
930U 4 BROMOPHENYL PHENYL ETHER
930U HEXACHLOROBENZENE (HCB)
4500U PENTACHLOROPHENOL
930U PHENANTHRENE
930U ANTHRACENE

NA CARBAZOLE
930U DI-N-BUTYLPHTHALATE
930U FLUORANTHENE
930U PYRENE
930U BENZYL BUTYL PHTHALATE
1800U 3,3'-DICHLOROBENZIDINE
930U BENZO(A)ANTHRACENE
930U CHRYSENE
930U BIS(2-ETHYLHEXYL) PHTHALATE
930U DI-N-OCTYLPHTHALATE
930U BENZO(B AND/OR K)FLUORANTHENE
930U BENZO-A-PYRENE
930U INDENO (1.2,3-CD) PYRENE
930U DIBENZOtA.H)ANTHRACENE
930U BENZO(GHI)PERYLENE

29 PERCENT MOISTURE

•*»FOOTNOTES»»«
•A-AVERAGE VALUE »NA-NOT ANALYZED »NA!-INTERFERENCES «J-ESTIMATED VALUE »N-PRESUMPTIVE EVIDENCE OF PRESENCE OF MATERIAL
•K-ACTUAL VALUE IS KNOWN TO BE LESS THAN VALUE GIVEN *L-ACTUAL VALUE IS KNOWN TO BE GREATER THAN VALUE GIVEN
•UHHATERIAL WAS ANALYZED FOR BUT NOT DETECTED. THE NUMBER IS THE MINIMUM QUANTITATION LIMIT.
»R-OJC INDICATES THAT DATA UNUSABLE. COMPOUND MAY OR MAY NOT BE PRESENT. RESAMPLING AND REANALYSIS IS NECESSARY FOR VERIFICATION.



EXTRACTABLE ORGANICS DATA REPORT
SAMPLE AND ANALYSIS MANAGEMENT SYSTEM

EPA-REGION IV ESD, ATHENS. GA. 05/23/91
***
**
**
**
**
**
***

PROJECT
SOURCE :
STATION

CASE NO.
UG/KG

NO. 91-369
NAVTELL
ID: SB-03
16O59

SAMPLE

ANALYTICAL

NO. 56294 SAMPLE

SAS

TYPE: SOIL

NO. :
RESULTS

PROG ELEM: NSF
CITY: FT LAUDERD
COLLECTION START

D. NO. : AM36

UG/KG

COLLECTED
03/20/91

BY: M COHEN
ST: FL
1405 STOP: 00/00/00

ANALYTICAL RESULTS

1100U PHENOL
1100U BIS(2-CHLOROETHYL) ETHER
1100U 2-CHLOROPHENOL
11OOU 1.3-DICHLOROBENZENE
1100U 1.4-DICHLOROBENZENE
110OU 1 .2-DICHLOROBENZENE
1100U 2-METHYLPHENOL
1100U 2.2'-CHLOR01SOPROPYLETHER
11OOU (3-AND/OR 4-)METHYLPHENOL
1100U N-NITROSODI-N-PROPYLAMINE
110OU HE XACHLOROE THANE
1100UR NITROBENZENE
11OOU ISOPHORONE
1100U 2-NITROPHENOL
11OOU 2.4-DIMETHYLPHENOL
1100U BIS(2-CHLOROETHOXY) METHANE
1100U 2,4-DICHLOROPHENOL
1100U 1.2.4-TRICHLOROBENZENE
1100UR NAPHTHALENE
11OOU 4-CHLOROANILINE
11OOU HEXACHLOROBUTADIENE
1100U 4-CHLORO-3-METHYLPHENOL
1100UR 2-METHYLNAPHTHALENE
1100U HEXACHLOROCYCLOPENTADIENE (HCCP)
1100U 2.4.6-TRICHLOROPHENOL
55OOU 2.4.5-TRICHLOROPHENOL
11OOU 2-CHLORONAPHTHALENE
5500U 2 NITROANILINE
1100U DIMETHYL PHTHALATE
11OOUJ ACENAPHTHYLENE
1100U 2.6-DINITROTOLUENE

5500U 3-NITROANILINE
11OOU ACENAPHTHENE
55OOU 2.4-DINITROPHENOL
55OOU 4-NITROPHENOL
11OOU DIBENZOFURAN
11OOU 2.4-DINITROTOLUENE
110OU DIETHYL PHTHALATE
1100U 4-CHLOROPHENYL PHENYL ETHER
11OOU FLUORENE
55OOU 4-NITROANILINE
5500U 2-METHYL-4.6-DINITROPHENOL
1100U N-NITROSODIPHENYLAMINE/DIPHENYLAMINE
1100U 4 BROMOPHENYL PHENYL ETHER
11OOU HEXACHLOROBENZENE (HCB)
5500U PENTACHLOROPHENOL
11OOU PHENANTHRENE
11OOU ANTHRACENE

NA CARBAZOLE
11OOU DI-N-BUTYLPHTHALATE
11OOU FLUORANTHENE
11OOU PYRENE
1100U BENZYL BUTYL PHTHALATE
2200U 3.3'-DICHLOROBENZIDINE
1100U BENZO(A)ANTHRACENE
11 OOU CHRYSENE
1100U BIS(2-ETHYLHEXYL) PHTHALATE

11OOU DI-N-OCTYLPHTHALATE
11OOU BENZOCB AND/OR K)FLUORANTHENE
11OOU BENZO-A-PYRENE
11OOU INDENO (1,2.3-CD) PYRENE
1100U DIBENZO(A.H)ANTHRACENE
1100U BENZO(GHI)PERYLENE

41 PERCENT MOISTURE

• ••FOOTNOTES'"
•A-AVERAGE VALUE »NA-NOT ANALYZED »NAI-INTERFERENCES »J-ESTIMATED VALUE «N-PRESUMPTIVE EVIDENCE OF PRESENCE OF MATERIAL
•K-ACTUAL VALUE IS KNOWN TO BE LESS THAN VALUE GIVEN «L-ACTUAL VALUE IS KNOWN TO BE GREATER THAN VALUE GIVEN
• U-MATERIAL WAS ANALYZED FOR BUT NOT DETECTED. THE NUMBER IS THE MINIMUM QUANT ITATION LIMIT.
»R-OC INDICATES THAT DATA UNUSABLE. COMPOUND MAY OR MAY NOT BE PRESENT. RESAMPLING AND REANALYSIS IS NECESSARY FOR VERIFICATION.



SAMPLE AND ANALYSIS MANAGEMENT SYSTEM
EPA-REGION IV ESQ. ATHENS. GA. 05/23/91

MISCELLANEOUS PURGEABLE ORGANICS - DATA REPORT
PROJECT NO 91-369
SOURCE: NAVTELL
STATION ID: TB-01S
CASE.NO.: 16O59

SAMPLE NO. 56302 SAMPLE TYPE: SOIL

SAS NO.:

PROG ELEM: NSF COLLECTED BY: M COHEN
CITY: FT LAUDERD ST: FL
COLLECTION START: 03/20/91 0700 STOP: OO/OO/OO
D. NO : AM28 MO NO:

ANALYTICAL RESULTS UG/KG
20J 2 UNIDENTIFIED COMPOUNDS

««'FOOTNOTES*«»
•A-AVERAGE VALUE «NA-NOT ANALYZED »NAI-INTERFERENCES »J-ESTIMATED VALUE «N-PRESUMPTIVE EVIDENCE OF PRESENCE OF MATERIAL
»K-ACTUAL VALUE IS KNOWN TO BE LESS THAN VALUE GIVEN »L-ACTUAL VALUE IS KNOWN TO BE GREATER THAN VALUE GIVEN
•U-MATERIAL WAS ANALYZED FOR BUT NOT DETECTED. THE NUMBER IS THE MINIMUM QUANHTAT1ON LIMIT.
•R-OC INDICATES THAT DATA UNUSABLE. COMPOUND MAY OR MAY NOT BE PRESENT. RESAMPLING AND REANALYSIS IS NECESSARY FOR VERIFICATION



SAMPLE AND ANALYSIS MANAGEMENT SYSTEM
EPA-REGION IV ESD, ATHENS. GA. 05/23/91

MISCELLANEOUS PURGEABLE ORGANICS - DATA REPORT* * * « » * » * * * « » « « » * * * » » » * * * « « » « » * * » « * » * * » * » « « « » « * « » « » » « * * » « » » » « » » » * » * * *
*» PROJECT NO. 91-369 SAMPLE NO. 56289 SAMPLE TYPE: SOIL PROG ELEM: NSF COLLECTED BY: M COHEN «*
*» SOURCE: NAVTELL CITY: FT LAUDERD ST: FL ••
*• STATION ID: SS-01 COLLECTION START: 03/20/91 1035 STOP: 00/00/00 »«
*» CASE.NO.: 16059 SAS NO.: D. NO.: AM30 MO NO: AM30 «»** * *
* * * * * * » * * * * * » » * * » » » « * * * * * * » » * » « « * * * » » » * » » * » » * * * » » » * * » » » * * * * * * * * * * * * *

ANALYTICAL RESULTS UG/KG
10J 1 UNIDENTIFIED COMPOUND

»»»FOOTNOTES«»»
•A-AVERAGE VALUE »NA-NOT ANALYZED 'NAI-INTERFERENCES 'J-ESTIMATED VALUE •N-PRESUMPTIVE EVIDENCE OF PRESENCE OF MATERIAL
•K-ACTUAL VALUE IS KNOWN TO BE LESS THAN VALUE GIVEN «L-ACTUAL VALUE IS KNOWN TO BE GREATER THAN VALUE GIVEN
•UHWATERIAL WAS ANALYZED FOR BUT NOT DETECTED. THE NUMBER IS THE MINIMUM QUANTITATION LIMIT.
»R-OC INDICATES THAT DATA UNUSABLE. COMPOUND MAY OR MAY NOT BE PRESENT. RESAMPLING AND REANALYSIS IS NECESSARY FOR VERIFICATION.



SAMPLE AND ANALYSIS MANAGEMENT SYSTEM
EPA-REGION IV ESD. ATHENS. GA. 05/23/91

MISCELLANEOUS PURGEABLE ORGANICS - DATA REPORT* * * * * * * * * * , , , , , , « « » * * « « * • • « * » » * * * » * * * * • • * * * * > » * * • * » » » * » » » * * » * » * * < * » *
«» PROJECT NO. 91-369 SAMPLE NO. 56290 SAMPLE TYPE: SOIL PROG ELEM: NSF COLLECTED BY: M COHEN «»
»* SOURCE: NAVTELL CITY: FT LAUDERD ST: FL **
«» STATION ID: SB-01 COLLECTION START: 03/20/91 1145 STOP: 00/00/00 **
*» CASE.NO.: 16059 SAS NO. : D NO.: AM31 MD NO: AM31 «**» **
* * * * » * » * » » » » * » * » » » * » » * * » » * * * » » * » * * * * » » * * * » » * » » * * » t » » » * * * * » * * * * » * » * * *

ANALYTICAL RESULTS UG/KG
6JN BIS(DIMETHYLETHYL)CYCLOHEXADIENEDIONE

»»'FOOTNOTES'»«
•A-AVERAGE VALUE »NA-NOT ANALYZED «NAI-INTERFERENCES *J-ESTIMATED VALUE »N-PRESUMPTIVE EVIDENCE OF PRESENCE OF MATERIAL
•K-ACTUAL VALUE IS KNOWN TO BE LESS THAN VALUE GIVEN »L-ACTUAL VALUE IS KNOWN TO BE GREATER THAN VALUE GIVEN
»U-MATERIAL WAS ANALYZED FOR BUT NOT DETECTED. THE NUMBER IS THE MINIMUM OUANTITATION LIMIT.
•R-OC INDICATES THAT DATA UNUSABLE. COMPOUND MAY OR MAY NOT BE PRESENT. RESAMPLING AND REANALYSIS IS NECESSARY FOR VERIFICATION.



PURGEABLE ORGANICS DATA REPORT
SAMPLE AND ANALYSIS MANAGEMENT SYSTEM

EPA-REGION IV ESD. ATHENS. GA. 05/23/91

*•*
**
*•
**

• *
* **

PROJECT
SOURCE :
STATION
CASE NO
UG/KG

NO. 91-369
NAVTELL
ID: TB-01S
: 16059

SAMPLE

ANALYTICAL

NO. 56302 SAMPLE

SAS

TYPE: SOIL

NO :

RESULTS

PROG ELEM: NSF
CITY: FT LAUDERD
COLLECTION START

D . NO . : AM28

UG/KG

COLLECTED
03/20/91

BY: M COHEN
ST: FL
0700 STOP: OO/OO/OO

ANALYTICAL RESULTS

10U CHLOROMETHANE
10U BROMOMETHANE
10U VINYL CHLORIDE
1OU CHLOROETHANE
20U METHYLENE CHLORIDE
590J ACETONE
5U CARBON DISULFIDE
5U 1 .1-DICHLOROETHENEd.1-DICHLOROETHYLENE)
5U 1,1-DICHLOROETHANE
5U 1.2-DICHLOROETHENE (TOTAL)
5U CHLOROFORM
5U 1,2-DICHLOROE THANE
10U METHYL ETHYL KETONE
5U 1.1.1-TRICHLOROETHANE
5U CARBON TETRACHLORIDE
5U BROMODICHLOROMETHANE

5U 1 . 2-DICHLOROPROPANE
5U CIS-1.3-DICHLOROPROPENE
5U TRICHLOROETHENE(TRICHLOROETHYLENE)
5U DIBROMOCHLOROMETHANE
5U 1.1,2-TRICHLOROETHANE
5U BENZENE
5U TRANS-1,3-DICHLOROPROPENE
5U BROMOFORM
10U METHYL ISOBUTYL KETONE

10U METHYL BUTYL KETONE
5U TETRACHLOROETHENE(TETRACHLOROETHYLENE)
5U 1.1.2.2-TETRACHLOROETHANE
5U TOLUENE
5U CHLOROBENZENE
5U ETHYL BENZENE
5U STYRENE
5U TOTAL XYLENES
8 PERCENT MOISTURE

*«'REMARKS*** ***REMARKS*«*

•••FOOTNOTES***
•A-AVERAGE VALUE *NA-NOT ANALYZED *NAI-INTERFERENCES './-ESTIMATED VALUE *N-PRESUMPTIVE EVIDENCE OF PRESENCE OF MATERIAL
•K-ACTUAL VALUE IS KNOWN TO BE LESS THAN VALUE GIVEN *L-ACTUAL VALUE IS KNOWN TO BE GREATER THAN VALUE GIVEN
•U-MATERIAL WAS ANALYZED FOR BUT NOT DETECTED. THE NUMBER IS THE MINIMUM QUANTITATION LIMIT.
•R-OC INDICATES THAT DATA UNUSABLE. COMPOUND MAY OR MAY NOT BE PRESENT. RESAMPLING AND REANALYSIS IS NECESSARY FOR VERIFICATION.



PURGEABLE ORGANICS DATA REPORT
SAMPLE AND ANALYSIS MANAGEMENT SYSTEM

EPA-REGION IV ESD. ATHENS. GA. 05/23/91

• *
• *
• *
*•
**

PROJECT
SOURCE :
STATION
CASE NO
UG/KG

NO. 91-369
NAVTELL
ID: SS-01
: 16O59

SAMPLE

ANALYTICAL

NO. 56289 SAMPLE

SAS

TYPE: SOIL

NO. :

RESULTS

PROG ELEM: NSF
CITY: FT LAUDERD
COLLECTION START
D. NO. : AM30

UG/KG

COLLECTED
03/20/91

BY: M COHEN
ST: FL
1035 STOP: OO/OO/OO

ANALYTICAL RESULTS

9U CHLOROMETHANE
9U BROMOMETHANE
9U VINYL CHLORIDE
9U CHLOROETHANE
9U METHYLENE CHLORIDE
9U ACETONE

5U CARBON DISULFIDE
5U 1.1-0ICHLOROETHENEd.1-DICHLOROETHYLENE)
5U 1.1-DICHLOROETHANE
5U 1.2-DICHLOROETHENE (TOTAL)
5U CHLOROFORM
5U 1,2-DICHLOROE THANE
9U METHYL ETHYL KETONE
5U 1.1.1-TRICHLOROETHANE
5U CARBON TETRACHLORIDE
5U BROMODICHLOROMETHANE

5U 1.2-DICHLOROPROPANE
5U CIS-1.3-DICHLOROPROPENE
5U TRICHLOROETHENE(TRICHLOROETHYLENE)
5U DIBROMOCHLOROMETHANE
5U 1,1.2-TRICHLOROE THANE
5U BENZENE
5U TRANS-1,3-DICHLOROPROPENE
5U BROMOFORM
9U METHYL ISOBUTYL KETONE
9U METHYL BUTYL KETONE
5U TETRACHLOROETHENE(TETRACHLOROETHYLENE)
5U 1,1,2,2-TETRACHLOROETHANE
5U TOLUENE
5U CHLOROBENZENE
5U ETHYL BENZENE
5U STYRENE
5U TOTAL XYLENES
9 PERCENT MOISTURE

*»«REMARKS«»« «»»REMARKS»««

•••FOOTNOTES***
•A-AVERAGE VALUE »NA-NOT ANALYZED »NAI-INTERFERENCES »J-ESTIMATED VALUE *N-PRESUMPTIVE EVIDENCE OF PRESENCE OF MATERIAL
•K-ACTUAL VALUE IS KNOWN TO BE LESS THAN VALUE GIVEN »L-ACTUAL VALUE IS KNOWN TO BE GREATER THAN VALUE GIVEN
•U-MATERIAL WAS ANALYZED FOR BUT NOT DETECTED. THE NUMBER IS THE MINIMUM OUANT I TAT ION LIMIT.
•R-OC INDICATES THAT DATA UNUSABLE. COMPOUND MAY OR MAY NOT BE PRESENT. RESAMPLING AND REANALYSIS IS NECESSARY FOR VERIFICATION.



PURGEABLE ORGANICS DATA REPORT
SAMPLE AND ANALYSIS MANAGEMENT SYSTEM

EPA-REGION IV ESD. ATHENS. GA. 05/23/91

**
**
« *
**
**

PROJECT
SOURCE :
STATION
CASE NO
UG/KG

NO. 91-369
NAVTELL
ID: SB-01
: 16O59

SAMPLE

ANALYTICAL

NO. 56290 SAMPLE

SAS

TYPE: SOIL

NO. :
RESULTS

PROG ELEM: NSF
CITY: FT LAUDERD
COLLECTION START

D. NO. : AM31

UG/KG

COLLECTED
03/20/91

BY: M COHEN
ST: FL
1145 STOP: OO/OO/OO

ANALYTICAL RESULTS

10U CHLOROMETHANE
10U BROMOMETHANE
10U VINYL CHLORIDE
10U CHLOROETHANE
30U METHYLENE CHLORIDE
40U ACETONE
5U CARBON DISULFIDE
5U 1 .1-DICHLOROETHENEd.1-DICHLOROETHYLENE)
5U 1 .1 -DICHLOROE THANE
5U 1 .2-DICHLOROETHENE (TOTAL)
5U CHLOROFORM
5U 1,2-DICHLOROETHANE
10U METHYL ETHYL KETONE
5U 1.1.1-T RICHLOROE THANE
5U CARBON TETRACHLORIDE
5U BROMODICHLOROMETHANE

5U 1.2-DICHLOROPROPANE
5U CIS-1,3-DICHLOROPROPENE
5U TRICHLOROETHENE(TRICHLOROETHVLENE)
5U DIBROMOCHLOROMETHANE
5U 1.1.2-T RICHLOROE THANE
5U BENZENE
5U TRANS-1.3-DICHLOROPROPENE
5U BROMOFORM
10U METHYL ISOBUTYL KETONE
10U METHYL BUTYL KETONE
5U TETRACHLOROETHENE(TETRACHLOROETHYLENE)
5U 1,1.2,2-TETRACHLOROETHANE
5U TOLUENE
5U CHLOROBENZENE
5U ETHYL BENZENE
5U STYRENE
5U TOTAL XYLENES
9 PERCENT MOISTURE

»»'REMARKS*»» **»REMARKS»»»

•••FOOTNOTES***
•A-AVERAGE VALUE *NA-NOT ANALYZED *NAI-INTERFERENCES »J-ESTIMATED VALUE 'N-PRESUMPTIVE EVIDENCE OF PRESENCE OF MATERIAL
•K-ACTUAL VALUE IS KNOWN TO BE LESS THAN VALUE GIVEN »L-ACTUAL VALUE IS KNOWN TO BE GREATER THAN VALUE GIVEN
• U-MATERIAL WAS ANALYZED FOR BUT NOT DETECTED. THE NUMBER IS THE MINIMUM QUANTI TAT ION LIMIT.
•R-OC INDICATES THAT DATA UNUSABLE. COMPOUND MAY OR MAY NOT BE PRESENT. RESAMPLING AND REANALYSIS IS NECESSARY FOR VERIFICATION.



PURGEABLE ORGANICS DATA REPORT
SAMPLE AND ANALYSIS MANAGEMENT SYSTEM

EPA-REGION IV ESD. ATHENS. GA. 05/23/91

***
**
**
**
««
**
*««

SOURCE :
STATION
CASE NO
UG/KG

NO. 91-369
NAVTELL
ID: SS-02
: 16059

SAMPLE

ANALYTICAL

NO. 56291 SAMPLE

SAS

TYPE: SOIL

NO. :

RESULTS

PROG ELEM: NSF
CITY: FT LAUDERD
COLLECTION START

UG/KG

COLLECTED
03/20/91

BY: M COHEN
ST: FL
1015 STOP: 00/00/00

ANALYTICAL RESULTS

12U CHLOROMETHANE
12U BROMOMETHANE
12U VINYL CHLORIDE
12U CHLOROETHANE
30U METHYLENE CHLORIDE
20U ACETONE
6U CARBON DISULFIDE
6U 1.1-DICHLOROETHENE(1.1-DICHLOROETHYLENE)
6U 1.1-DICHLOROETHANE
6U 1,2-DICHLOROETHENE (TOTAL)
6U CHLOROFORM
6U 1.2-DICHLOROETHANE
12U METHYL ETHYL KETONE
6U 1.1.1-TRICHLOROETHANE
6U CARBON TETRACHLORIDE
6U BROMODICHLOROMETHANE

6U 1.2-DICHLOROPROPANE
6U CIS-1,3-DICHLOROPROPENE
6U TRICHLOROETHENE(TRICHLOROETHYLENE)
6U DIBROMOCHLOROMETHANE
6U 1.1.2-TRICHLOROE THANE
6U BENZENE
6U TRANS-1.3-DICHLOROPROPENE
6U BROMOFORM
12U METHYL ISOBUTYL KETONE
12U METHYL BUTYL KETONE
6U TETRACHLOROETHENE(TETRACHLOROETHYLENE)
6U 1,1.2,2-TETRACHLOROETHANE
6U TOLUENE

6U CHLOROBENZENE
6U ETHYL BENZENE
6U STYRENE
6U TOTAL XYLENES
19 PERCENT MOISTURE

•••REMARKS*'* «•'REMARKS*»«

•••FOOTNOTES*'*
•A-AVERAGE VALUE «NA-NOT ANALYZED »NAI-INTERFERENCES »J-ESTIMATED VALUE 'N-PRESUMPTIVE EVIDENCE OF PRESENCE OF MATERIAL
•K-ACTUAL VALUE IS KNOWN TO BE LESS THAN VALUE GIVEN *L-ACTUAL VALUE IS KNOWN TO BE GREATER THAN VALUE GIVEN
•U-KATERIAL WAS ANALYZED FOR BUT NOT DETECTED. THE NUMBER IS THE MINIMUM QUANTITATION LIMIT.
•R-OC INDICATES THAT DATA UNUSABLE. COMPOUND MAY OR MAY NOT BE PRESENT. RESAMPLING AND REANALYSIS IS NECESSARY FOR VERIFICATION.



PURGEABLE ORGANICS DATA REPORT
SAMPLE AND ANALYSIS MANAGEMENT SYSTEM

EPA-REGION IV ESD. ATHENS. GA. 05/23/91
***
** PROJECT NO. 91-369
** SOURCE: NAVTELL
*• STATION ID: SB-02
«»
**

SAMPLE NO. 56292 SAMPLE TYPE: SOIL

CASE NO.
* * * * *
UG/KG

16O69 SAS NO
> * * *

ANALYTICAL RESULTS

111) CHLOROME THANE
11U BROMOMETHANE
11U VINYL CHLORIDE
11U CHLOROETHANE
40U METHYLENE CHLORIDE
50U ACETONE
5U CARBON DISULFIDE
5U 1,1-DICHLOROETHENE(1,1-DICHLOROETHYLENE)
5U 1.1-DICHLOROE THANE
5U 1.2-DICHLOROETHENE (TOTAL)
5U CHLOROFORM
5U 1.2-DICHLOROE THANE

11U METHYL ETHYL KETONE
5U 1,1.1-TRICHLOROETHANE
5U CARBON TETRACHLORIDE
5U BROMODICHLOROMETHANE

PROG ELEM: NSF COLLECTED BY: M COHEN
CITY: FT LAUDERD ST : FL
COLLECTION START: 03/20/91 1255 STOP: OO/OO/OO

D. NO

UG/KG

AM33

**
* *
**
* *
**

* ***
ANALYTICAL RESULTS

5U 1 . 2-D I CHLOROPROP ANE
5U C I S- 1 . 3-D I CHLOROPROPENE
5U TRICHLOROETHENE(TRICHLOROETHYLENE)
5U DIBROMOCHLOROMETHANE
5U 1.1 .2-TR I CHLOROE THANE
5U BENZENE
5U TRANS-1, 3-D I CHLOROPROPENE
5U BROMOFORM

11U METHYL ISOBUTYL KETONE
11U METHYL BUTYL KETONE
5U TETRACHLOROETHENE ( TETRACHLOROETHYLENE )
5U 1.1,2, 2-TETRACHLOROETHANE
5U TOLUENE
5U CHLOROBENZENE
5U ETHYL BENZENE
5U STYRENE
5U TOTAL XYLENES
12 PERCENT MOISTURE

«««REMARKS««* ***REMARKS*«*

***FOOTNOTES«»»
*A-AVERAGE VALUE *NA-NOT ANALYZED *NAI-INTERFERENCES *J-ESTIMATED VALUE *N-PRESUMPTIVE EVIDENCE OF PRESENCE OF MATERIAL
«K-ACTUAL VALUE IS KNOWN TO BE LESS THAN VALUE GIVEN *L-ACTUAL VALUE IS KNOWN TO BE GREATER THAN VALUE GIVEN
•U-MATERIAL WAS ANALYZED FOR BUT NOT DETECTED. THE NUMBER IS THE MINIMUM QUANTITATION LIMIT.
»R-OC INDICATES THAT DATA UNUSABLE. COMPOUND MAY OR MAY NOT BE PRESENT. RESAMPLING AND REANALYSIS IS NECESSARY FOR VERIFICATION.



PURGEABLE ORGANICS DATA REPORT

SAMPLE AND ANALYSIS MANAGEMENT SYSTEM
EPA-REGION IV ESD, ATHENS. GA. 05/23/91

*«<
«» PROJECT NO. 91-369
*» SOURCE: NAVTELL
«* STATION ID: SS-O3**
«« CASE NO.: 16059
* * * » » * * * * * * * »

SAMPLE NO. 56293 SAMPLE TYPE: SOIL

SAS NO.

PROG ELEM: NSF COLLECTED BY: M COHEN
CITY: FT LAUDERD ST: FL
COLLECTION START: 03/20/91 1330 STOP: 00/00/00

D. NO.

UG/KG

AM35

UG/KG ANALYTICAL RESULTS

13U CHLOROMETHANE
13U BROMOMETHANE
13U VINYL CHLORIDE
13U CHLOROETHANE
SOU METHYLENE CHLORIDE
13U ACETONE
7U CARBON DISULFIDE
7U 1 .1-DICHLOROETHENE(1,1-DICHLOROETHYLENE)
7U 1.1-DICHLOROE THANE
7U 1 .2-DICHLOROETHENE (TOTAL)
7U CHLOROFORM
7U 1,2-DICHLOROETHANE
13U METHYL ETHYL KETONE
7UJ 1,1.1-TRICHLOROETHANE
7UJ CARBON TETRACHLORIDE
7UJ BROMODICHLOROMETHANE

ANALYTICAL RESULTS

7UJ 1,2-DICHLOROPROPANE
7UJ CIS-1.3-DICHLOROPROPENE
10J TRICHLOROETHENE(TRICHLOROETHYLENE)
7UJ DIBROMOCHLOROMETHANE
7UJ 1.1,2-TRICHLOROETHANE
7UJ BENZENE
7UJ TRANS-1.3-DICHLOROPROPENE
7UJ BROMOFORM

13UJ METHYL ISOBUTYL KETONE
13UJ METHYL BUTYL KETONE
7UJ TETRACHLOROETHENE(TETRACHLOROETHYLENE)
7UJ 1.1,2.2-TETRACHLOROETHANE
7UJ TOLUENE
7UJ CHLOROBENZENE
7UJ ETHYL BENZENE
7UJ STYRENE
7UJ TOTAL XYLENES
29 PERCENT MOISTURE

•••REMARKS*** **»REMARKS»««

•••FOOTNOTES'**
•A-AVERAGE VALUE «NA-NOT ANALYZED "NAI-INTERFERENCES *J-ESTIMATED VALUE »N-PRESUMPTIVE EVIDENCE OF PRESENCE OF MATERIAL
•K-ACTUAL VALUE IS KNOWN TO BE LESS THAN VALUE GIVEN «L-ACTUAL VALUE IS KNOWN TO BE GREATER THAN VALUE GIVEN
• U-MATERIAL WAS ANALYZED FOR BUT NOT DETECTED. THE NUMBER IS THE MINIMUM QUANT I TAT ION LIMIT.
•R-QC INDICATES THAT DATA UNUSABLE. COMPOUND MAY OR MAY NOT BE PRESENT. RESAMPLING AND REANALYSIS IS NECESSARY FOR VERIFICATION.



PURGEABLE ORGANICS DATA REPORT
SAMPLE AND ANALYSIS MANAGEMENT SYSTEM

EPA-REGION IV ESD. ATHENS, GA. O5/23/91

***
**
**
**
*»
• *

PROJECT
SOURCE :
STATION
CASE NO
UG/KG

NO. 91-369
NAVTELL
ID: SB-03
: 16O59

SAMPLE

ANALYTICAL

NO. 56294 SAMPLE

SAS

TYPE: SOIL

NO :

RESULTS

PROG ELEM: NSF
CITY: FT LAUDERD
COLLECTION START

D . NO . : AM36

UG/KG

COLLECTED
03/20/91

BY: M COHEN
ST: FL
1405 STOP: 00/00/00

*

ANALYTICAL RESULTS

15U CHLOROMETHANE
15U BROMOMETHANE
15U VINYL CHLORIDE
15U CHLOROETHANE
SOU METHYLENE CHLORIDE
2OU ACETONE
7U CARBON DISULFIOE
7U 1.1-DICHLOROETHENE(1.1-DICHLOROETHYLENE)
7U 1.1-DICHLOROETHANE
7U 1.2-DICHLOROETHENE (TOTAL)
7U CHLOROFORM
7U 1.2-DICHLOROE THANE

15U METHYL ETHYL KETONE
7U 1.1,1-TRICHLOROETHANE
7U CARBON TETRACHLORIDE
7U BROMODICHLOROMETHANE

7U 1.2-DICHLOROPROPANE
7U CIS-1.3-DICHLOROPROPENE
7U TRICHLOROETHENE(TRICHLOROETHYLENE)
7U DIBROMOCHLOROMETHANE
7U 1.1.2-TRICHLOROETHANE
7U BENZENE
7U TRANS-1,3-DICHLOROPROPENE
7U BROMOFORM
15U METHYL ISOBUTYL KETONE
15U METHYL BUTYL KETONE
7U TETRACHLOROETHENE(TETRACHLOROETHYLENE)
7U 1,1,2,2-TETRACHLOROETHANE
7U TOLUENE
7U CHLOROBENZENE
7U ETHYL BENZENE
7U STYRENE
7U TOTAL XYLENES
41 PERCENT MOISTURE

«««REMARKS*»« »«'REMARKS*»*

•••FOOTNOTES'**
•A-AVERAGE VALUE »NA-NOT ANALYZED «NAI-INTERFERENCES »J-ESTIMATED VALUE *N-PRESUMPTIVE EVIDENCE OF PRESENCE OF MATERIAL
•K-ACTUAL VALUE IS KNOWN TO BE LESS THAN VALUE GIVEN *L-ACTUAL VALUE IS KNOWN TO BE GREATER THAN VALUE GIVEN
•U-MATERIAL WAS ANALYZED FOR BUT NOT DETECTED. THE NUMBER IS THE MINIMUM OUANTITATION LIMIT.
•R-OC INDICATES THAT DATA UNUSABLE. COMPOUND MAY OR MAY NOT BE PRESENT. RESAMPLING AND REANALYSIS IS NECESSARY FOR VERIFICATION.



ANALYTICAL DATA TRACKING SHEETS

SITE NAME:
LOCATION: ft.
DATE SAMPLED":

f t .
>| 2.o( 1|

TOO NO.: |-4 - T/ 0 1 -0
PROJECT NA:
CASE NO.:
DATA SET COMPLETED

Soil/Sediment Samples

Station

KiV - T 5 - o \ S
MV -SS -u\ '
M -56 -6 \ •

KJV/ '^S 't-'L '

VjV - S f c - 0 L .

(MX 'SS - °i •
Ni v '^>6 ^^ "S •

Cyanide

£-2)

V

D-fl/

/

Metals

b-Ub-Ql

\V

Purge-
able

Purge-
able -
Misc.

Extract-
able

Extract-
able
Misc.

Pesti-
cides/
PCBs

Remarks

Water Samples

Station

yo\i ' ! t»-G\w

VjJ - Pb '01

|0 J - r^^ '0 \

l>o J - n w 'J 1

Cyanide

^-2^-QI

^

Metals

&

\

H/

/

Purge-
able

Purge-
able
Misc.

Extract-
able

Extract-
able
Misc.

Pesti-
cides/
PCBs

Remarks

PROJECT MANAGER



INORGANIC DATA QUALIFIERS REPORT

Case Number: 16059
Project Number: 91-369_____
Site: Navtell. Ft. Lauderdali .EL

Element Flae Samoles Affected
A. Water

As, Cd, Cu, Pb U

Al, Ca, Na, Zn U

Al

Hg

Se

Hg

J
R

B. Soil
As, Cd, Cu, Pb U

Al, Ca, Ni, Na, U
Zn

J
R

All positives >IDL but
<CRDL

All positives >IDL but
<10X contaminant level

All positives

All positives
All negatives

All

All positives >IDL but
<CRDL

All positives >IDL but
<10X contaminant level

All positives
All negatives

All

Reason

Baseline instability

Positives in Blanks

Matrix spike recovery - 133%

Matrix spike recovery - 170%
Blind spike recovery - 0%

Matrix spike recovery - 30.1%
Calibration curve r <.995

Baseline instability

Positives in blanks

Matrix spike recovery - 155.8%
Blind spike recovery - 0%

Calibration curve r <.995



INORGANIC DATA QUALIFIERS REPORT

Case Number: 16059________
Project Number: 91-369______
Site: p§Tt«U. Pt- La.wler4a.le,

Element Flae Samples Affected
A. Water

As, Cd, Cu, Pb U

Al, Ca, Na, Zn

Al

Hg

Se

Al, Ca, Ni, Na,
Zn

Hg

U

J
R

B. Soil
As, Cd, Cu, Pb U

U

J
R

All positives >IDL but
<CRDL

All positives >IDL but
<10X contaminant level

All positives

All positives
All negatives

All

All positives >IDL but
<CRDL

All positives >IDL but
<10X-contaminant level

All positives
All negatives

Reason

Baseline instability

Positives in Blanks

Matrix spike recovery - 133%

Matrix spike recovery - 170%
Blind spike recovery - 0%

Matrix spike recovery - 30.1%
Calibration curve r <.995

Baseline instability

Positives in blanks

Matrix spike recovery - 155.8%
Blind spike recovery - 0%

Se All Calibration curve r <.995



UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
Region IV

Environmental Services Division
College Station Road. Athens, Ga. 30613

r****MEMORANDUM******

DATE: 05/11/91

SUBJECT: Results of Specified Analysis;
91-369 NAVTELL

FT LAUDERD FL
CASE NO: 16059

FROM: Robert W. Knight fa'-ty ̂ Ŵ 7/̂ *
Chief, Laboratory Evaluation/Quality Assurance Section

TO: PHIL BLACKWELL

Attached are the results of analysis of samples collected as part of
the subject project.

As a result of the Quality Assurance Review, certain data qualifiers
may have been placed on the data. Attached is a DATA QUALIFIER
REPORT which explains the- reasons that these qualifiers were required.

If you have any questions please contact me.

ATTACHMENT

R E C E I V E D
MAY 20 1991

NU3 CORPORATION
REGION IV

SENT TO—————————



UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
Region IV

Environmental Services Division
College Station Road, Athens. Ga. 30613

*****MEMORANDUM******

DATE: 05/11/91

SUBJECT: Results of Metals Analysis;
91-369 NAVTELL

FT LAUDERD FL
CASE NO: 16059

FROM: Robert W. Knight^
Chief, Laboratory Evaluation/Quality Assurance Section

TO: PHIL BLACKWELL

Attached are the results of analysis of samples collected as part of
the subject project.

As a result of the Quality Assurance Review, certain data qualifiers
may have been placed on the data. Attached is a DATA QUALIFIER
REPORT which explains the reasons that these qualifiers were required.

If you have any questions please contact me.

ATTACHMENT

R E C E I V E D
MAY 80 1991

HU5 CORPORATION
REGION^

SENT TO



METALS DATA REPORT
* * * * * * * * * * * * *

PROJECT NO. 91-369

SAMPLE AND ANALYSIS MANAGEMENT SYSTEM
ERA-REGION IV ESD. ATHENS. GA. 05/10/91

**
** SOURCE: NAVTELL
*» STATION ID: MW-01
»» CASE NUMBER: 16059**

SAMPLE NO. 56295 SAMPLE TYPE: GROUNDWA

SAS NUMBER:

PROG ELEM: NSF COLLECTED
CITY: FT LAUDERD
COLLECTION START: 03/20/91
MD NUMBER: AM34

BY: M COHEN
ST: FL
1630 STOP: 00/00/00

UG/L
5900J
12U
3D
120
1U
11
2100000
26
3U
6U
5800
13
6000

ANALYTICAL RESULTS
ALUMINUM
ANTIMONY
ARSENIC
BARIUM
BERYLLIUM
CADMIUM
CALCIUM
CHROMIUM
COBALT
COPPER
IRON
LEAD
MAGNESIUM

UG/L
30
0.20UR
9U
36OO
15UJ
3U
41000
2UJ
NA
19
40U

ANALYTICAL RESULTS
MANGANESE
MERCURY
NICKEL
POTASSIUM
SELENIUM
SILVER
SODIUM
THALLIUM
TIN
VANADIUM
ZINC

**'REMARKS*** **'REMARKS***

•••FOOTNOTES***
•A-AVERAGE VALUE *NA-NOT ANALYZED 'NAI-INTERFERENCES *J-ESTIMATED VALUE *N-PRESUMPTIVE EVIDENCE OF PRESENCE OF MATERIAL
•K-ACTUAL VALUE IS KNOWN TO BE LESS THAN VALUE GIVEN *L-ACTUAL VALUE IS KNOWN TO BE GREATER THAN VALUE GIVEN
•U-MATERIAL WAS ANALYZED FOR BUT NOT DETECTED. THE NUMBER IS THE MINIMUM QUANTITATION LIMIT.
•R-QC INDICATES THAT DATA UNUSABLE. COMPOUND MAY OR MAY NOT BE PRESENT. RESAMPLING AND REANALYSIS IS NECESSARY FOR VERIFICATION



METALS DATA REPORT
* * * * * * * * * * * * *
** PROJECT NO. 91-369
** SOURCE: NAVTELL
»» STATION ID: MW-02
** CASE NUMBER: 16059**
* * * * * * * * * * * * *

SAMPLE AND ANALYSIS MANAGEMENT SYSTEM
EPA-REGION IV ESD. ATHENS. GA. 05/10/91

SAMPLE NO. 56300 SAMPLE TYPE: GROUNDWA

SAS NUMBER:

PROG ELEM: NSF COLLECTED BY: M COHEN
CITY: FT LAUDERD ST: FL
COLLECTION START: 03/20/91 1435 STOP: 00/00/00
MD NUMBER: AM37

UG/L
17000J
12U
40
150
1U
2U
2200000
55
5U
20U
16000
25
7800

ALUMINUM
ANTIMONY
ARSENIC
BARIUM
BERYLLIUM
CADMIUM
CALCIUM
CHROMIUM
COBALT
COPPER
IRON
LEAD
MAGNESIUM

ANALYTICAL RESULTS UG/L
83
0.20UR
10
6400
15UJ
3U
53000
2UJ
NA
26
60U

MANGANESE
MERCURY
NICKEL
POTASSIUM
SELENIUM
SILVER
SODIUM
THALLIUM
TIN
VANADIUM
ZINC

ANALYTICAL RESULTS

***REMARKS*»« *«'REMARKS***

* ••FOOTNOTES*"
•A-AVERAGE VALUE «NA-NOT ANALYZED »NAI-INTERFERENCES *J-ESTIMATED VALUE *N-PRESUMPTIVE EVIDENCE OF PRESENCE OF MATERIAL
•K-ACTUAL VALUE IS KNOWN TO BE LESS THAN VALUE GIVEN *L-ACTUAL VALUE IS KNOWN TO BE GREATER THAN VALUE GIVEN
•U-MATERIAL WAS ANALYZED FOR BUT NOT DETECTED. THE NUMBER IS THE MINIMUM OUANTITATION LIMIT.
•R-QC INDICATES THAT DATA UNUSABLE. COMPOUND MAY OR MAY NOT BE PRESENT RESAMPLING AND REANALYSIS IS NECESSARY FOR VERIFICATION



METALS DATA REPORT
* * • * * * * • » * • * *
*• PROJECT NO. 91-369
*• SOURCE: NAVTELL
*» STATION ID: PB-01
** CASE NUMBER: 16059*•

SAMPLE AND ANALYSIS MANAGEMENT SYSTEM
EPA-REGION IV ESD. ATHENS. GA. 05/10/91

SAMPLE NO. 56288 SAMPLE TYPE: GROUNDWA

SAS NUMBER:

PROG ELEM: NSF COLLECTED BY: M COHEN
CITY: FT LAUDERD ST: FL
COLLECTION START: 03/20/91 0700 STOP: 00/00/00
MD NUMBER: AM29

* *
»«
* *

UG/L
130UJ
12U
2U
4U
1U
2U
21000
5U
3U
2U
53
6
6000

ANALYTICAL RESULTS
ALUMINUM
ANTIMONY
ARSENIC
BARIUM
BERYLLIUM
CADMIUM
CALCIUM
CHROMIUM
COBALT
COPPER
IRON
LEAD
MAGNESIUM

UG/L
8U
0.20UR
5U
3000
3UJ
3U
39000
2UJ
NA
3U
6U

MANGANESE
MERCURY
NICKEL
POTASSIUM
SELENIUM
SILVER
SODIUM
THALLIUM
TIN
VANADIUM
ZINC

ANALYTICAL RESULTS

•••REMARKS*** •••REMARKS***

***FOOTNOTES***
•A-AVERAGE VALUE *NA-NOT ANALYZED *NAI-INTERFERENCES *J-EST1MATED VALUE *N-PRESUMPTIVE EVIDENCE OF PRESENCE OF MATERIAL
•K-ACTUAL VALUE IS KNOWN TO BE LESS THAN VALUE GIVEN *L-ACTUAL VALUE IS KNOWN TO BE GREATER THAN VALUE GIVEN
•U-MATERIAL WAS ANALYZED FOR BUT NOT DETECTED. THE NUMBER IS THE MINIMUM QUANTITATION LIMIT.
•R-QC INDICATES THAT DATA UNUSABLE. COMPOUND MAY OR MAY NOT BE PRESENT RESAMPLING AND REANALYSIS IS NECESSARY FOR VERIFICATION



SAMPLE AND ANALYSIS MANAGEMENT SYSTEM
EPA-REGION IV ESD. ATHENS. GA. 05/10/91

SPECIFIED ANALYSIS DATA REPORT* * * * * * * * * * * , , , , , * t * * * * * * * * * * * * * * * * t * * * « * * t * f t t * * * * * » * * * » * * * * * * * t * « * *
»« PROJECT NO 91-369 SAMPLE NO 56295 SAMPLE TYPE: GROUNDWA PROG ELEM: NSF COLLECTED BY: M COHEN •»
*« SOURCE: NAVTELL CITY: FT LAUDERD ST: FL **
»» STATION ID: MW-01 COLLECTION START: 03/20/91 1630 STOP: 00/00/00 **
«• CASE.NO.: 16O59 SAS NO.: D. NO.: AM34 MD NO: AM34 *«
** »*
* * * * * * * » * * « » » » » » » * * » » * « » * » * » » » * » » * « * » » * * * » * » * * * * * » * * * * * » * * * * * * » * * * * *

RESULTS UNITS PARAMETER
10U UG/L CYANIDE

•••FOOTNOTES***
•A-AVERA6E VALUE »NA-NOT ANALYZED «NAI-INTERFERENCES »J-ESTIMATED VALUE »N-PRESUMPTIVE EVIDENCE OF PRESENCE OF MATERIAL
•K-ACTUAL VALUE IS KNOWN TO BE LESS THAN VALUE GIVEN »L-ACTUAL VALUE IS KNOWN TO BE GREATER THAN VALUE GIVEN
•UHHATERIAL WAS ANALYZED FOR BUT NOT DETECTED THE NUMBER IS THE MINIMUM QUANTITATION LIMIT



SAMPLE AND ANALYSIS MANAGEMENT SYSTEM
EPA-REGION IV ESD. ATHENS, GA. 05/10/91

SPECIFIED ANALYSIS DATA REPORT
«* PROJECT NO. 91-369 SAMPLE NO
»* SOURCE: NAVTELL
** STATION ID: MW-02
«* CASE.NO.: 16059 SAS NO.

56300 SAMPLE TYPE: GROUNDWA PROG ELEM: NSF COI LECTED BY: M COHEN
CITY: FT LAUDERD ST: FL
COLLECTION START: 03/20/91 1435 STOP:
D. NO.: AM37 MO NO: AM37

00/00/00

**
t**

RESULTS UNITS PARAMETER
10U UG/L CYANIDE

•••FOOTNOTES***
•A-AVERAGE VALUE »NA-NOT ANALYZED *NAI-INTERFERENCES «J-ESTIMATED VALUE »N-PRESUMPTIVE EVIDENCE OF PRESENCE OF MATERIAL
•K-ACTUAL VALUE IS KNOWN TO BE LESS THAN VALUE GIVEN »L-ACTUAL VALUE IS KNOWN TO BE GREATER THAN VALUE GIVEN
•U-MATERIAL WAS ANALYZED FOR BUT NOT DETECTED. THE NUMBER IS THE MINIMUM QUANTITATION LIMIT.



SAMPLE AND ANALYSIS MANAGEMENT SYSTEM
EPA-REGION IV ESD. ATHENS, GA. 05/10/91

SPECIFIED ANALYSIS DATA REPORT
**
**
« »
**
**

PROJECT NO. 91-369
SOURCE: NAVTELL
STATION ID: PB-01
CASE. NO.: 16059

SAMPLE NO. 56288 SAMPLE TYPE: GROUNDWA

SAS NO :

PROG ELEM: NSF COLLECTED BY: M COHEN
CITY: FT LAUDERD ST: FL
COLLECTION START: 03/20/91 0700 STOP: 00/00/00
D . NO . : MD NO : AM29 *

RESULTS UNITS PARAMETER
10U UG/L CYANIDE

»*»FOOTNOTES»»»
•A-AVERAGE VALUE »NA-NOT ANALYZED »NAI-INTERFERENCES «J-ESTIMATED VALUE »N-PRESUMPTIVE EVIDENCE OF PRESENCE OF MATERIAL
•K-ACTUAL VALUE IS KNOWN TO BE LESS THAN VALUE GIVEN »L-ACTUAL VALUE IS KNOWN TO BE GREATER THAN VALUE GIVEN
• U-tHATERIAL WAS ANALYZED FOR BUT NOT DETECTED. THE NUMBER IS THE MINIMUM QUANTITATION LIMIT.



SAMPLE AND ANALYSIS MANAGEMENT SYSTEM
EPA-REGION IV ESD. ATHENS. GA. 05/10/91

METALS DATA REPORT

»* PROJECT NO. 91-369 SAMPLE NO. 56290 SAMPLE TYPE: SOIL
»• SOURCE: NAVTELL
** STATION ID: SB-01
»» CASE NUMBER: 16059 SAS NUMBER:**

MG/KG ANALYTICAL RESULTS
1200 ALUMINUM
2.6U ANTIMONY
1U ARSENIC
3.1 BARIUM
0.21U BERYLLIUM
0.43U CADMIUM
66000 CALCIUM
4.2 CHROMIUM
0.64U COBALT
1U COPPER
660 IRON
2.4 LEAD
240 MAGNESIUM

PROG ELEM: NSF COLLECTED BY: M COHEN «
CITY: FT LAUDERD ST : FL *
COLLECTION START: 03/20/91 1145 STOP: 00/00/00 »
MD NUMBER: AM31 »*

MG/KG ANALYTICAL RESULTS
3.2 MANGANESE
0.09UR MERCURY
2U NICKEL
30U POTASSIUM
0.64UJ SELENIUM
0.64U SILVER
130U SODIUM
0.43U THALLIUM
NA TIN
1.9 VANADIUM
4U ZINC
09 PERCENT MOISTURE

•••REMARKS*** *»*REMARKS*»*

•••FOOTNOTES***
•A-AVERAGE VALUE *NA-NOT ANALYZED »NAI-INTERFERENCES *J-ESTIMATED VALUE *N-PRESUMPTIVE EVIDENCE OF PRESENCE OF MATERIAL
•K-ACTUAL VALUE IS KNOWN TO BE LESS THAN VALUE GIVEN *L-ACTUAL VALUE IS KNOWN TO BE GREATER THAN VALUE GIVEN
•U-MATERIAL WAS ANALYZED FOR BUT NOT DETECTED. THE NUMBER IS THE MINIMUM QUANTITATION LIMIT.
«R-OjC INDICATES THAT DATA UNUSABLE COMPOUND MAY OR MAY NOT BE PRESENT RESAMPLING AND REANALYSIS IS NECESSARY FOR VERIFICATION.



METALS DATA REPORT
* * * * * * * * * * * * *
»« PROJECT NO. 91-369
** SOURCE: NAVTELL
»* STATION ID: SB-02
** CASE NUMBER: 16059**

SAMPLE AND ANALYSIS MANAGEMENT SYSTEM
EPA-REGION IV ESD. ATHENS, GA. 05/10/91

** *
* *
* *SAMPLE NO. 56292 SAMPLE TYPE: SOIL

SAS NUMBER:

PROG ELEM: NSF COLLECTED BY: M COHEN
CITY: FT LAUDERD ST: FL
COLLECTION START: 03/20/91 1255 STOP:
MD NUMBER: AM33

00/00/00

MG/KG ANALYTICAL RESULTS
1400 ALUMINUM
2 7U ANTIMONY
0 45U ARSENIC
6.4 BARIUM
0.23U BERYLLIUM
0.45U CADMIUM
140000 CALCIUM
4.6 CHROMIUM
2U COBALT
2U COPPER
800 IRON
3.5 LEAD
580 MAGNESIUM

MG/KG
8.4
0.1 OUR
2U
28U
0.67UJ
0.68U
280U
0.45U
NA
25
9U
12

ANALYTICAL RESULTS
MANGANESE
MERCURY
NICKEL
POTASSIUM
SELENIUM
SILVER
SODIUM
THALLIUM
TIN
VANADIUM
ZINC
PERCENT MOISTURE

•••REMARKS*** ••'REMARKS*•»

**'FOOTNOTES*••
•A-AVERAGE VALUE *NA-NOT ANALYZED *NAI-1NTERFERENCES *J-ESTIMATED VALUE *N-PRESUMPT1VE EVIDENCE OF PRESENCE OF MATERIAL
•K-ACTUAL VALUE IS KNOWN TO BE LESS THAN VALUE GIVEN *L-ACTUAL VALUE IS KNOWN TO BE GREATER THAN VALUE GIVEN
•U-«ATERIAL WAS ANALYZED FOR BUT NOT DETECTED. THE NUMBER IS THE MINIMUM QUANTITATION LIMIT.
•R-QC INDICATES THAT DATA UNUSABLE. COMPOUND MAY OR MAY NOT BE PRESENT. RESAMPLING AND REANALYSIS IS NECESSARY FOR VERIFICATION



SAMPLE AND ANALYSIS MANAGEMENT SYSTEM
EPA-REGION IV ESD. ATHENS, GA. 05/10/91

METALS DATA REPORT
«» PROJECT NO. 91-369 SAMPLE NO. 56294 SAMPLE TYPE: SOIL
«« SOURCE: NAVTELL
** STATION ID: SB-03
»* CASE NUMBER: 16059 SAS NUMBER:• »

MG/KG ANALYTICAL RESULTS
1800 ALUMINUM
2.6U ANTIMONY
0.45U ARSENIC
4.2 BARIUM
0.22U BERYLLIUM
0.44U CADMIUM
70000 CALCIUM
5.2 CHROMIUM
0.65U COBALT
0.44U COPPER
1000 IRON
3.3 LEAD
250 MAGNESIUM

PROG ELEM: NSF COLLECTED BY: M COHEN
CITY: FT LAUDERD ST : FL
COLLECTION START: 03/20/91 1405 STOP: 00/00/00
MD NUMBER: AM36

MG/KG ANALYTICAL RESULTS
4.7 MANGANESE
0.09UR MERCURY
1.1U NICKEL
62 POTASSIUM
0.68UJ SELENIUM
0.65U SILVER
140U SODIUM
0.45U THALLIUM
NA TIN
2.3 VANADIUM
5U ZINC
12 PERCENT MOISTURE

*
*
*
t
*

*«'REMARKS**« «»»REMARKS**«

•••FOOTNOTES***
•A-AVERAGE VALUE *NA-NOT ANALYZED *NAI-INTERFERENCES *J-ESTIMATED VALUE *N-PRESUMPTIVE EVIDENCE OF PRESENCE OF MATERIAL
•K-ACTUAL VALUE IS KNOWN TO BE LESS THAN VALUE GIVEN *L-ACTUAL VALUE IS KNOWN TO BE GREATER THAN VALUE GIVEN
•UHHATERIAL WAS ANALYZED FOR BUT NOT DETECTED. THE NUMBER IS THE MINIMUM OUANTITATION LIMIT.
•R-OC INDICATES THAT DATA UNUSABLE. COMPOUND MAY OR MAY NOT BE PRESENT RESAMPLING AND REANALYSIS IS NECESSARY FOR VERIFICATION.



SAMPLE AND ANALYSIS MANAGEMENT SYSTEM
EPA-REGION IV ESQ. ATHENS. GA. 05/10/91

METALS DATA REPORT

*» PROJECT NO. 91-369 SAMPLE NO. 56289 SAMPLE TYPE:
«* SOURCE: NAVTELL
«• STATION ID: SS-01
** CASE**

MG/KG
1400
2.6U
1U
7.2
0.22U
0.43U
150000
3.9
0.65U
2U
780
2
700

NUMBER: 16059 SAS NUMBER:

ANALYTICAL RESULTS
ALUMINUM
ANTIMONY
ARSENIC
BARIUM
BERYLLIUM
CADMIUM
CALCIUM
CHROMIUM
COBALT
COPPER
IRON
LEAD
MAGNESIUM

SOIL PROG ELEM: NSF COLLECTED BY: M COHEN *«
CITY: FT LAUDERD ST : FL «
COLLECTION START: 03/20/91 1035 STOP: OO/OO/OO *
MD

MG/KG
11
0.11UR
2U
57
0.65UJ
0.65U
350U
0.43U
NA
4.9
5U
11

NUMBER: AM30 **

ANALYTICAL RESULTS
MANGANESE
MERCURY
NICKEL
POTASSIUM
SELENIUM
SILVER
SODIUM
THALLIUM
TIN
VANADIUM
ZINC
PERCENT MOISTURE

«»*REMARKS»*» ••REMARKS'"

•••FOOTNOTES***
*A-AVERAGE VALUE »NA-NOT ANALY2ED *NAI-INTERFERENCES 'J-EST1MATED VALUE *N-PRESUMPTIVE EVIDENCE OF PRESENCE OF MATERIAL
•K-ACTUAL VALUE IS KNOWN TO BE LESS THAN VALUE GIVEN »L-ACTUAL VALUE IS KNOWN TO BE GREATER THAN VALUE GIVEN
•IMMATERIAL WAS ANALYZED FOR BUT NOT DETECTED. THE NUMBER IS THE MINIMUM QUANTITATION LIMIT.
*R-OC INDICATES THAT DATA UNUSABLE COMPOUND MAY OR MAY NOT BE PRESENT RESAMPLING AND REANALYSIS IS NECESSARY FOR VERIFICATION



METALS DATA REPORT
* * * * * * * * * * * * *
*» PROJECT NO. 91-369
«* SOURCE: NAVTELL
»* STATION ID: SS-O2
»* CASE NUMBER: 16059**

SAMPLE AND ANALYSIS MANAGEMENT SYSTEM
EPA-REGION IV ESD, ATHENS. GA. 05/10/91

SAMPLE NO. 56291

SAS NUMBER:

SAMPLE TYPE: SOIL PROG ELEM: NSF COLLECTED BY: M COHEN
CITY: FT LAUDERD ST: FL
COLLECTION START: 03/20/91 1015 STOP:
MD NUMBER: AM32

OO/OO/OO

MG/KG ANALYTICAL RESULTS
1700 ALUMINUM
3U ANTIMONY
2U ARSENIC
11 BARIUM
0.25U BERYLLIUM
0.5OU CADMIUM
75000 CALCIUM
7.6 CHROMIUM
0.74U COBALT
4U COPPER
390 IRON
3.9 LEAD
250 MAGNESIUM

MG/KG
11
0.1 3UR
1.2U
79
0.72UJ
0.74U
180U
0.48U
NA
2.3
10U
20

ANALYTICAL RESULTS
MANGANESE
MERCURY
NICKEL
POTASSIUM
SELENIUM
SILVER
SODIUM
THALLIUM
TIN
VANADIUM
2INC
PERCENT MOISTURE

•••REMARKS**' «»'REMARKS*•*

•••FOOTNOTES***
•A-AVERAGE VALUE *NA-NOT ANALYZED *NAI-1NTERFERENCES *J-ESTIMATED VALUE *N-PRESUMPTIVE EVIDENCE OF PRESENCE OF MATERIAL
•K-ACTUAL VALUE IS KNOWN TO BE LESS THAN VALUE GIVEN *L-ACTUAL VALUE IS KNOWN TO BE GREATER THAN VALUE GIVEN
•IMMATERIAL WAS ANALYZED FOR BUT NOT DETECTED. THE NUMBER IS THE MINIMUM QUANTITATION LIMIT.
•R-OC INDICATES THAT DATA UNUSABLE. COMPOUND MAY OR MAY NOT BE PRESENT RESAMPLING AND REANALYSIS IS NECESSARY FOR VERIFICATION



METALS DATA REPORT
SAMPLE AND ANALYSIS MANAGEMENT SYSTEM

EPA-REGION IV ESD. ATHENS. GA. 05/10/91

*» PROJECT NO. 91-369 SAMPLE NO. 56293 SAMPLE TYPE: SOIL PROG ELEM: NSF COLLECTED BY: M COHEN *
*• SOURCE: NAVTELL CITY: FT LAUDERD ST: FL *
«* STATION ID: SS-03 COLLECTION START: 03/20/91 1330 STOP: 00/00/00 *
»» CASE NUMBER: 16059 SAS NUMBER: MD NUMBER: AM35 •** *

MG/KG
1200
3.3U
2U
8.8
0.27U
0.55U
86000
3.2
2U
7U
1800
8.9
420

ANALYTICAL RESULTS
ALUMINUM
ANTIMONY
ARSENIC
BARIUM
BERYLLIUM
CADMIUM
CALCIUM
CHROMIUM
COBALT
COPPER
IRON
LEAD
MAGNESIUM

MG/KG
18
0.14UR
1 .4U
70
1UJ
0.82U
210U
0.58U
NA
2.7
20U
30

ANALYTICAL RESULTS
MANGANESE
MERCURY
NICKEL
POTASSIUM
SELENIUM
SILVER
SODIUM
THALLIUM
TIN
VANADIUM
ZINC
PERCENT MOISTURE

•••REMARKS*'* •••REMARKS***

•••FOOTNOTES***
•A-AVERAGE VALUE *NA-NOT ANALYZED «NAI-INTERFERENCE5 *J-ESTIMATED VALUE »N-PRESUMPTIVE EVIDENCE OF PRESENCE OF MATERIAL
•K-ACTUAL VALUE IS KNOWN TO BE LESS THAN VALUE GIVEN *L-ACTUAL VALUE IS KNOWN TO BE GREATER THAN VALUE GIVEN
•U-MATERIAL WAS ANALYZED FOR BUT NOT DETECTED. THE NUMBER IS THE MINIMUM QUANTITATION LIMIT.
•R-QC INDICATES THAT DATA UNUSABLE. COMPOUND MAY OR MAY NOT BE PRESENT. RESAMPLING AND REANALYSIS IS NECESSARY FOR VERIFICATION



SAMPLE AND ANALYSIS MANAGEMENT SYSTEM
EPA-REGION IV ESD. ATHENS. GA. 05/10/91

SPECIFIED ANALYSIS DATA REPORT
» PROJECT MO. 91-369 SAMPLE NO 56290 SAMPLE TYPE: SOIL
« SOURCE: NAVTELL
« STATION ID: SB-01
* CASE. NO.: 16O59 SASNO:**

PROG ELEM: NSF COLLECTED BY: M COHEN
CITY: FT LAUDERD ST : FL
COLLECTION START: 03/20/91 1145 STOP: 00/00/00
D. NO. : AM31 MD NO: AM31

*»
* *
* *
* *
* *

RESULTS UNITS PARAMETER
4.8U MG/KG CYANIDE

» "FOOTNOTES'**
*A-AVERAGE VALUE *NA-NOT ANALYZED 'NAT-INTERFERENCES *J-ESTIMATED VALUE *N-PRESUIW>TIVE EVIDENCE OF PRESENCE OF MATERIAL
*K-ACTUAL VALUE IS KNOWN TO BE LESS THAN VALUE GIVEN »L-ACTUAL VALUE IS KNOWN TO BE GREATER THAN VALUE GIVEN
*U-MATERIAL WAS ANALYZED FOR BUT NOT DETECTED. THE NUMBER IS THE MINIMUM QUANTI TAT ION LIMIT



SAMPLE AND ANALYSIS MANAGEMENT SYSTEM
EPA-REGION IV ESD. ATHENS. GA. 05/10/91

SPE<
***
**
**
»»
**
**

:IFIED ANALYSIS DATA REPORT
PROJECT
SOURCE :
STATION
CASE . NO

NO 91-369
NAVTELL
ID: SB-02
: 16059

SAMPLE

SAS

NO 56292 SAMPLE TYPE: SOIL

NO :

PROG ELEM: NSF
CITY: FT LAUDERD
COLLECTION START
D. NO. : AM33

COLLECTED

03/20/91

BY: M COHEN
ST: FL
1255 STOP:

MD NO: AM33
00/00/00

RESULTS UNITS PARAMETER
5.3U MG/KG CYANIDE

»**FOOTNOTES»«»
•A-AVERAGE VALUE «NA-NOT ANALYZED »NAI-INTERFERENCES «J-ESTIMATED VALUE «N-PRESUMPTIVE EVIDENCE OF PRESENCE OF MATERIAL
•K-ACTUAL VALUE IS KNOWN TO BE LESS THAN VALUE GIVEN *L-ACTUAL VALUE IS KNOWN TO BE GREATER THAN VALUE GIVEN
• U-HIIATERIAL WAS ANALYZED FOR BUT NOT DETECTED. THE NUMBER IS THE MINIMUM QUANTITATION LIMIT



SAMPLE AND ANALYSIS MANAGEMENT SYSTEM
EPA-REGION IV ESD. ATHENS, GA. 05/10/91

SPECIFIED ANALYSIS DATA REPORT
* * * » » » * * » * * » * » » » « * » * * * * * « * * * * * * * * * * » * * » » * » » » » « » » * » » * » » » » » » « • » *
»» PROJECT NO. 91-369 SAMPLE NO 56294 SAMPLE TYPE: SOIL PROG ELEM: NSF COLLECTED BY: M COHEN
»« SOURCE: NAVTELL CITY: FT LAUDERD ST: FL
»» STATION ID: SB-03 COLLECTION START: 03/20/91 1405 STOP: 00/00/00
»* CASE.NO.: 16059 SAS NO : D NO.: AM36 MD NO: AM36**
* * * » * * * « * » « » » « « » * * « » « « » « « » » » t t » » * * » * « « « « « » « » « « * * » * * * * * » » « » » » *

RESULTS UNITS PARAMETER
5.6U MG/KG CYANIDE

**»FOOTNOTES«««
•A-AVERAGE VALUE »NA-NOT ANALYZED 'NAT-INTERFERENCES »J-ESTIMATED VALUE »N-PRESUMPTIVE EVIDENCE OF PRESENCE OF MATERIAL
•K-ACTUAL VALUE IS KNOWN TO BE LESS THAN VALUE GIVEN »L-ACTUAL VALUE IS KNOWN TO BE GREATER THAN VALUE GIVEN
•U-MATERIAL WAS ANALYZED FOR BUT NOT DETECTED. THE NUMBER IS THE MINIMUM QUANTITATION LIMIT



SAMPLE AND ANALYSIS MANAGEMENT SYSTEM
EPA-REGION IV ESD. ATHENS. GA. 05/10/91

SPECIFIED ANALYSIS DATA REPORT* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
*« PROJECT NO. 91-369 SAMPLE NO 56289 SAMPLE TYPE: SOIL PROG ELEM: NSF COLLECTED BY: M COHEN
»• SOURCE: NAVTELL CITY: FT LAUDERO ST: FL
** STATION ID: SS-01 COLLECTION START: 03/20/91 1035 STOP: 00/00/00
«» CASE.NO.: 16059 SAS NO.: 0. NO.: AM30 MD NO: AM30* *
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

RESULTS UNITS PARAMETER
5.5U MG/KG CYANIDE

***POOTNOTES»»*
•A-AVERAGE VALUE »NA-NOT ANALYZED *NAI-INTERFERENCES *J-ESTIMATED VALUE *N-PRESUMPTIVE EVIDENCE OF PRESENCE OF MATERIAL
•K-ACTUAL VALUE IS KNOWN TO BE LESS THAN VALUE GIVEN *L-ACTUAL VALUE IS KNOWN TO BE GREATER THAN VALUE GIVEN
•U-MATERIAL WAS ANALYZED FOR BUT NOT DETECTED. THE NUMBER IS THE MINIMUM QUANT ITAT ION LIMIT.



SAMPLE AND ANALYSIS MANAGEMENT SYSTEM
EPA-REGION IV ESD. ATHENS. GA. 05/10/91

SPECIFIED ANALYSIS DATA REPORT
* * * * * * * * * » * « * * * » * * * * * * * * * » * * * * * * t * * * * « * * * * * * * * * * * * * * * « * * * * * » *
»» PROJECT NO. 91-369 SAMPLE NO. 56291 SAMPLE TYPE: SOIL PROG ELEM: NSF COLLECTED BY: M COHEN
»* SOURCE: NAVTELL CITY: FT LAUDERD ST: FL
** STATION ID: SS-02 COLLECTION START: 03/20/91 1015 STOP: 00/00/00
«• CASE.NO.: 16O59 SAS NO.: 0. NO.: AM32 MD NO: AM32«*
* < * * * * * * * * * * . . « . * * . s * * * * » * * s * t * » * t * * * » * < * * « * * » * * > * * » * * z * * * * * *

RESULTS UNITS PARAMETER
5.9U MG/KG CYANIDE

•••FOOTNOTES**'
•A-AVERAGE VALUE *NA-NOT ANALYZED »NAI-INTERFERENCES *J-ESTIMATED VALUE »N-PRESUMPTIVE EVIDENCE OF PRESENCE OF MATERIAL
•K-ACTUAL VALUE IS KNOWN TO BE LESS THAN VALUE GIVEN *L-ACTUAL VALUE IS KNOWN TO BE GREATER THAN VALUE GIVEN
•UHKATERIAL WAS ANALYZED FOR BUT NOT DETECTED THE NUMBER IS THE MINIMUM QUANTITATION LIMIT



SAMPLE AND ANALYSIS MANAGEMENT SYSTEM
EPA-REGION IV ESD. ATHENS. GA. 05/10/91

SPECIFIED ANALYSIS DATA REPORT
»»»
**
«*
»»
* *
**
***

PROJECT
SOURCE :
STATION
CASE . NO

NO. 91-369
NAVTELL
ID: SS-03
: 16059

SAMPLE

SAS

NO 56293 SAMPLE TYPE: SOIL

NO. :

PROG ELEM: NSF
CITY: FT LAUDERD
COLLECTION START
0 . NO . : AM35

COLLECTED

03/20/91

BY: M COHEN
ST: FL
1330 STOP

MD NO: AM35
00/00/00

RESULTS UNITS PARAMETER
6.9U MG/KG CYANIDE

***FOOTNOTES«»*
•A-AVERAGE VALUE *NA-NOT ANALYZED »NAI-INTERFERENCES »J-ESTIMATED VALUE «N-PRESUMPTIVE EVIDENCE OF PRESENCE OF MATERIAL
•K-ACTUAL VALUE IS KNOWN TO BE LESS THAN VALUE GIVEN «L-ACTUAL VALUE IS KNOWN TO BE GREATER THAN VALUE GIVEN
•U-MATERIAL WAS ANALYZED FOR BUT NOT DETECTED. THE NUMBER IS THE MINIMUM OUANTITATION LIMIT.
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Site Inspection Report



POTENTIAL HAZARDOUS WASTE SITE
SITE INSPECTION REPORT

PART 1 • SITE LOCATION AND INSPECTION INFORMATION

L lOWTIFICAnON

II. SITf NAMI AND LOCATION
i«g» -.»""•'

AM\/Te<U~
oa STHWT. BOOH NO . on spfopic LOCATION CCNTWW

1 H-u). SStK
OS Of COM Ot COUNTY O'COUNTv

co"
09 COORDINATES ' 0 TYP€ Or Ov

r A. PMVATE C S.
Z. f OTHEH ____

C C STATE r 0 COUNTY ~ £ MUNICIPAL
——— ~ Q. UNKNOWN

IH. INW6CT1ON INFORMATION

UONTH D»»

01 ilTl STATUS

C ACTIVE
( INACTIVE

YEA«3 Or OPCIUTION

UNKNOWN
ENOMQVCAK

04 AOCNCY PEMPOrMMO MSPfCnON '

r A 6PA C a EPA CONTrlACTOrJ _

C 6. STATE 3 f STATE CONTHACTO*
CCMUMQPAL 3 0. MUNOPALCONTHACTOfJ.
3 Q. OTHCT______________________

OS CmW MSMCTOM

P^QJCCf
TTTLf •**

OrOMOANIZATION 3« TELEPHONC NO

IOTTO£ 1 1 OHOAMOATION 1 2 TCLEPHONe HO

{ I

(V\a4/ me Co-)

3 sm Ncme SCNTATTVI s MTCMVCWCO 1 • TELEPHONE SO

r ACCCM OAMfl •»

C WAMUMT

t i ma or •OCCTIOM i » wcAmcn CONDITIONS

iv. mpomuTOM AVAJLACLI men
01 CONTACT 02 Of 03 riLEPXONt NO

04 PCHSOM NUPONMU W* STfl IMMCTION WMM os AGENCY a« OAOAMZATION
4 X <?(

EPA FOMtf 207O-1 3 I r • 1)



_ __-- POTENTIAL HAZARDOUS WASTE SITE
ApPA SITE INSPECTION REPORT
^^^' ** PART 2 -WASTE INFORMATION

1. lOCNTOTCATlON
01 STATE

F<-
02 SITE MUMSCM

II. WASTE STATES. QUANTITIES. AND CHARACTERISTICS
31 SH.5.CAL

• » SCL.O
3 POwCi
C 3..L.OG

>'*fE5 • « • • - • • •

E SLuP.B»
•" S'M€S ^= .IQUIO
£ 3 QAS

iO«C*%'

III. WASTE TYPt
CATEGORY

SLU
OLW
SOL

PSO

occ
iOC

AGO

8A3

MES

02 <VASTJ QUANTITY AT SITE

".». a« (^»ij* '̂r»*»f

TONS

«<1 0* onju.f

L)ftlL4V)«M«\

03 WASTE CHARACTERISTICS c-«.«-«»c^,

A TOKIC E SOLUBLE i HIGHLT /OL»f'LE
S CORM3SIVC ' 'NFCCTIOUS J EXPLOSIVE
c AACMOAcnvf a FLAMMABLE « AEACT-.E

- 0 PERSISTENT . K lOMTABLC I- NCOMPAT'BLE
M NOT APPLCABLE

SUMTANCI NAMI

SLUDGE

OILY WASTE
SOLVENTS

pesTicioes
OTHER ORGANIC CHEMICALS

NOAGANIC CHEMICALS

01 OAOSS AMOUNT

unKrown

AC1OS |

BASES

HEAVY METALS l)AlOV4>**>O

02 UNIT Of MCA3URE 0] COMMENTS

IV. HAZARDOUS SUBSTANCfS <*»««*•. «~»»w~«v UN cu*~w»
01 CATEOOWr

AA€S

MK*
f06S
Sou

02 SUUTAMCf NAMt

CtfaO
Afte.i\it.
ChfOf*\!\tpc\

Tf't ^KlarO'tl-Vk«r» 4

03CA3NUMMN

"iH^-^A-
"T^KO'J^-i
7V*0'̂ 7-S

1 S ̂ .-̂ 8-'

04 STOMOI. MPOSAi. MCTHOO

^fNMVQbWA

onlClvOMif)
uhK^Otvf>

OromJ

OSCONCINTWAT10*

>5
kO

SS u4/ /
IO ^'wt./M*

J -^

04MCASOWOT
CONCtNTBATCH

b»^/JL
ojlJL
yt/JL

oo^/fl
•̂

V. FEEDSTOCKS ;~««.-*. ^CAJIMM.

t A -EGOflv : i FEEDSTOCK NAMt

=OS

FOS

FOS
FOS

VI. SOURCES OF INFORMATION ,cn .

02 CAS NUMMM CA-EGOHY

FOS

FOS

FOS
FOS

01 FEEDSTOCK HAM*

MM««WM..f M.M «-««,« Kcm

02CASMjMBea

£*,STM.«M,»*,.S



AFFA" *-* •* PART" 3 • DESCRIPTION

n*L HA7Apnnu.5 wA*Tf 5irf L »«NTWCATION
TE INSPECTION REPOIIT °«rfiffl«Slll«

II. HAZARDOUS CONDITIONS AND INC0CNTS
:i A GflOUNOVVATER CONTAMINATION t<» - - - - - - - -
"1 ="?PVM.Ari~N ;r-rsir»i L c iFFFC'l-a |d*L.KM

C0IIM4
F/Tli/ Qt-feetfd AC

^/•evaftfcf /ei/e/4
31 3 SURFACE WATER CONTAMINATION
M POPULATION POTENTIALLY AFFECTED

vn CtocvArkt*
01 ; C CONTAMINATION OF A*
01 OOBII| iTinNPOTFNTIAILY AFFFCTFO

vfNcloc*'*vv»e<
01 r 0 FIRE EXPLOSIVE CONDITIONS
0,1PO«llAT10NPOTeNTIAlLY AFFFCTBQ .,.

vwdocunne

01 I £. DIRECT CONTACT
01 OO«H.AT1ON POTPNT1ALLY AFFFCTFB

/f •• j- jL- (^ /i^^i-f/.-T t^^-A^' j~ 'T /

vj»\aocofv-je
0< 1 F CONTAMMAT1ON OF SOU.
11 iOf* OOTBNTIAI 1, V ABPBTTPp-

,<unw

So«v\e rwa^olS «^«re
cV\aoee «^ <.Ypoior<

01 - G DRINKING WATER CONTAMINATION
n/J BOWH.AT1ON POTFNTIALI.Y AFFFCTFB-

£«-oundsH«4<r ioî leS c
chr»A^/-^» «^»\d lead. /

31 : H WORKER EXPO3UIWNJURT
^T •ArtlPKFRS SO-F>jnALLV AFFIECITn

crndoc*/*vicf
01 ~ 1. POPULATION EXPOSU»«/INJO«V
MPO«JLAT1O»*POTBNTUH.YAFFSCTFB- . _.

urvc^ocoi^e

32 -QBSfRVHJlQATB 3/P^/9/ 1 ~ POTfNTl̂  - A|, pr,f p
O C 4 NARRATIVE DESCRIPTION 'w«»/$
jen/c , cA^om/t^y fl/^c^ L.«OC/ o*-
•

02 - OBSFRVFOlOATS I - BOTfK)T1A( - »U pnEO

04 NARRATIVE DESCRIPTION

fe4

02 ~ OBSERVED (DATE. 1 "POTENTIAL "ALLEGED
04 NARRATIVE OESCWPTION

»*ej
02 - OBSfRVFO (DAT* .. „ | ~ POTENTIAL ~ AU_K1*O
04 NARRATIVE OESOVmON

,̂1

02-ni»SFRVeO|OAT* . .„ I -POTENTIAL ALLFC-CH
04 NARRATIVE OESCflmON . /

^^/..•~-.fcZ/ ^ a.^<-^y

n4d

32 ^RSFRVFOIDATE .,, , 1 ~ POTEMTIAL ~ M 1 F1€0
04 NARRATIVE DESCWPT1ON

d€f«c4*d^ K<>u'C.*/«<", f Kere «s <«'4//^
( 4-o -Hie 3«Atr»/ pobU'c

02 - nnsERVFn IDATF i .- POTTNTIAI - AI i Fr.Fn
04 NARRATIVE OESCWT1ON

Oi^M<otf^ c««>ccM<l/&f>'OMS O-T Ot̂ 5»*»»«y
"̂Ad. /i; t <r.<,<f-r-l- -y-^-y^^ «;f c1- î --U iis-ct_^-/-- _.--> . , ./'^^

02 ^BSERVFOlOATS , . | ~ POTENTUl. - *n FOFO

04 NARRAT'VE OESCmmON

Jr<L*

02 OaSERVSOrOATE .....„„ ,) -POTENTIAL -ALLEGED
04 NARRATIVE oescmmoN

*4<r<)

6PA FOAM J07Q-1 3 (7 »11



A _-« . POTENTUL HAZARDOUS WASTE SITE
AFPCL SITE INSPECTION REPORT
^^fc-i *» PART 3 • DESCRIPTION Of HAZARDOUS CONDITIONS ANO INCIDENTS

LMMmCATON
OMTATf|«SJiJ«JW^^^

M. HAZARDOUS CONDITIONS ANO INOOCNTS CJWM*
01 ~ J DAMAGE TO FLORA 02 ~ OBSERVED (DATE . 1 - tX
04 NARRATIVE DESCP-IP^CN

O^ O^Ocr^'V)^o4^cf

3TENTUL - ALLEOEO

01 Z K. DAMAGE TO FAUNA 02 ~ OBSERVED IDATE i - pOTBMTlAi - A. , er.cn
04 NARRATIVE DESCRIPTION ~-*i.-*>wi.«u»c-«:

01 ~ L CONTAMWA DON Of fOOO CHAIN 02 ~ OBSERVED IDATE , i - or
04 NARRATIVE DESCRIPTION

c/i\ oLocAJ^v\f^\ T*CV

01 - M UNSTABLE CONTAINMENT OF WASTES 05 ~ OBSERVED (DATE ... | - Of

V/^<AOCC^IY^ €** *€xf
01 - N OAMAflS TO OFFSTTE PROPERTY 03 ~ OBSERVED 1 DATE , - ot
04 NARRATIVE OESCMPTON

C^^VO^OOU'VV 0fST^>4

01 ~ 0 CONTAMINATION OF SEW6RS. STORM DRAINS. WWTPm 02 ~ O8SERVED (DATE . _ , | - : M.
04 NARRATIVE DESCRIPTION

JTENTIAL ~ ALLEGED

3T6NTUL * ALLEGED

)TEXn*t * ALLEGED

JTENTIAL r ALLEGED

01 - P rLL«SAL, UNAUTHORIZED DUMPING O2 ~ OBSERVED (DATE .. „ . ,.., ,. ) -POTENTIAL ~ ALL£Gf D
04 NARRATIVE DESCWTXDN

Vy ̂  c^ ocv jv^ ̂  0*4 c •!

OS OESCRtfTION OF ANY OTHER KNOWN. POTENTIAL, OH ALLEGED HAZARDS

A0f\C
IK. TOTAL POlHJLAnON POTBfTIALLY AmCTHk

IV. COMMENTS

V. SOUflCtS Of INFOmNATION'CMiMc«'MrMM* « ««-~ »~.~>« « .̂.

E^A, STATE, /»^ft ^^> R<-^S
6PAFOWMJ070-13I'



POTENTIAL HAZARDOUS WASTE SITE
SITE INSPECTION-

PART 4 • PERMIT AND DESCRIPTIVE INFORMATION

I. IDENTIFICATION

II. PERMIT INFORMATION

A NPOES

03 DATE ISSUED 04 fXP1HATK>40An OSCOMMtNfS

S UIC

C AM

. 0

;= *C*A INTERIM STATUS

I F SFCCPIAN

3 STATE

Z H LOCAL,

NONC

III. SIT! DESCRIPTION
01 STOHAGtOtS^OSAC C-K<«mmttttn

Z A SURFACE IMPOUNOMCNT
- a. wt£S

}fC OmjMS. ABOVE GBOUNO
Z 0. TANK. ABOVE QUOUNO
- E. TANK. BELOW GROUND
1 F UANOFIU.
~ 3. LANOFARM
Z H OP€NOUM*
Z I. OTHCT

OJ AMOUNT 03 UNIT OF MEASURE

&MO>

Z A. INCENEflATION
Z 3 UNOCHQItOUNO MJECTON
I C CHCMCALyPHYSICAL
I 0. BKXOQICAL
Z E. WASTE OK, mOCESSMO
~ f SOLVENT RKOVBfY
= 0. OTHER RECYCUNOrRECOVERY
~ M. OTMEH _______________

OS OTHER

» BUILDINGS ON SITE

3« AAEA Or Hit

07COMMCNTS

5 9

V. CONTAINMENT
1 CONTKIMtNT OF WASTES .<

^A AOEOUATE. SECURE C I. MODERATE ~ C INADEQUATE. POOR ~ 0. INSECURE. UNSOUND. DANGEROUS

2 OCSCMPTION or WVJMS OBONO. UNCRS. rrc.

of iA/as-(e are as

-T.'/e
V. ACCESSISNJTY

»CCES5«L1. Z YES Z NO

/I. SOURCES OF INFORMATION '&..

EPA «OAM 30 70-1 3 I M11



POTENTUL HAZARDOUS WASTE SITE
SITE INSPECTION REPORT

PAMT 5 - WATEfl, DEMOGRAPHIC, AND ENVIRONMENTAL DATA

II. DRINKING WATEfl SUPPLY

31 TVOf OF OPWWdNO SUPPL*

SURFACE
COMMUNITY A I
NON-COMMUNITY C Z

WELL

02 STATUS

ENOANOERED AFFECTED MONITORED
A.%r 9. r c. z
0. ~ E. C F -

03 OUTAMCI TO yn

III. GROUNDWATER
01 OROUNOWATEP, use IN VICINITY C»»e.a

ONLY SOURCE FOR OMNKMO .OPMWMQ
OMrt

; C. COMMCHCIAL. INOUSTMIAC. MMOATION Z 0 NOT USCD UNU3CAKJE

COMMf RCIAL. MOUSTMAL. MMOATION

02 POPULATION SCRVCO IV OROUNO WATVt. 03 O9TAMCC TO NSMM4T OMMMNQ WATIR WILL

04 OCPTM TO OROUNOWATER os OMfcnoN OP OPOOHOWATtp, PLOW OS 0€PTH TO AOLUPW
OFCONCIRN

07 POTCMTUl. Y«U>
OPAOUFW

OS SOU SOUMCC AQWMR

Z NO

o» ocscwmoN OP WCLU
ex M-m-'le rad,V$

0 RCCHAROt ARCA

| COMMENTS

: NO

tl 09CMAIWIAMIA

z ves
C NO

COMMOTS

IV. SURFACE WATER
01 SUftFACt WArtN U3C OMC> a**

\6 RESERVOIR RECREATKJN 3 IRRIQATION. ECONOMICALLY
IMPORTANT RESOURCES

' C. COMMEF .INDUSTRIAL r 0. NOT CURRENTLY USED

03 AFWr«D.»OTlNTiAu.r nfWKTfO MOKS Of WATW

NAM€ AFFECTED OtSTAMCE TO SITE

(mil
(mi)

V. OEMOORAPMIC AND PROPERTY INPOMIATION
a i

ONEdlMILfiOFSITE
A __I

SITE THREE 13) MILES OF SITE

NO 0»*CMON«

Oa CXCTANCt TO NIANIST FOMJLATIOM

O.H
33 NUMMM OF SLMLOMOS WITVMN TWO (2) MLU OF SfTI ;« CMSTANCC TO NCAMUTOFF-StTI

O.I
3 PCPULAHON MTMN VICINITY OF SITE

This area fra f>ofiu<cuTtA Com«o€rcc*l

EPAFO«MJ070.t3 ,7 SD



POTENTIAL HAZARDOUS WASTE SITE
SITE INSPECTION REPORT

PART 5 • WATER, DEMOGRAPHIC. AND ENVIRONMENTAL DATA
Ot STATC
PU

VI. ENVmONMCNTAL IWTORIBATIOM

. A lO-» - I0-'ejni»c _ 8. 10-* - . I0"« - 10-' em/Me ~ 0. C3fl€ATWTHAN lO-'cm<Me

4 IMPERMEABLE _ 9 RELATIVELY IM*»6RMEA8LH ~ C. RELATIVeLy PERMCAMU 11 VERY P€RMEA«L«
..U-*. J -'.".!«« -5- ' -•'-':•»•«, .,a-i- I0-'f«.«l ,»MMrw >a *'».«,

04 OCPTH Of CONT*M»K4 TEO SOU. ZONt

.<tt)

07*«tVEAH 24 HOUN flJUMPAU•""•si*
08 SO*. DM

,39 NET PRECIPITATION

(ml ./i/i>
0«&LOPf

SITE SLOPE OMCCTION O^ SITE SLOPE&&******+
'

TERRAIN AVERAGE SLOPE

:»^LOOOPorENn*t

SJTE IS IN i~*5*__YEAR R.OOOPLAJN

to
- SITE IS ON BARRIER ISLANO. COASTAL MOM HAZARD AREA. RIVERME FLOOOWAV

OTHER

1 2 OlSTANCC TO CMTCAI. MAVTAT

ENOAMOCNCO SP*OCA-
I 3 LANO US£ >M VICINITY

DISTANCE TO

COMMERCIAL WOUSTRIAL
RESIDENTIAL AREAS. NATK3NAUSTATE PARKS.

FORESTS. OR WIUOUFE RESERVES
AOMCULTURAL UUW8

PNMKAOLAMO AOLANO

.:'mi|

' 4 OESCMtPnON Or SJTE IM »(L*JTOH TQ SUAAOUMOMO TOPOuNAPHV

T^€ a rv>;
The

slope* A S^cferr>

-fo

1*6
e*/sA
nor+li AJ

/ll. SOURCH OF INfOHMATION o..



SEFA
II. SAMPLES TAKEN

SAMPLE TVP«

GROUNOWATER

SURFACE WATER

WASTE

AM

RUNOFF

SPILL

sot

VEGETATION

OTHER

m. FlfLO MEASUREMENTS TAI
01 TVK

OfO U AOiiV^TC^

IV. PHOTOGRAPHS AND MAPS

ot Tv*e YGSOUNO ~ AERUL^
OJ M»(»4 04 LOCATION

iTvES
— **O

V. OTHER FIELD DATA COLLEC

01 ?«JMHMOF
SAMPLES TAKEN

3
O

6

(EN
03 COMMENTS

O H j <^>

3* MA'3

TtD,»,.*.~,mmm

PI

•A

•t.

0

f>/

OTENTIAL HAZARDOUS WASTE SITE
SITE INSPECTION REPORT

RT 6 • SAMPLE AND FlfLO INFOflMATION

02 SAMPLES SENT TO

N+k<»A\tr*;r.Tfll> «( ^cxrH«H. U
a* 4 COTJOA.-C.J

SK«Anc' 4" S^*f<*v«w\ 0^ (AN>i'fK<Mnn

CmorjaA/c)

Mpe«Wvr«?j Ar\d COn(i(/C<f»V J

2 H CUSTODY 0* Hj)L |̂ 0Of T*Okl jJUi £AU*l(
"•|-Ti'i-|rirTi- T- ri M

PJC^ TAU.V. c^r^.

L nomnc
91 STAT|l03iIPL iftj

» *

j^\*^tf*

*3 •

ATION
nNUMlW — 7T~
DII«bV\iS^

OlESTMATEOOATf
«esu.Ts »VJULAJL£

rAc c •MP*

VI. SOURCES Of INFORMATION



_ _,_ POTENTIAL HAZAI
j*FnX S<TE INSPEC
vsWI *» PART7-OWNE

II. CUMKNT OWNKftS)

C^.lNS^^f.^*! Fu*<jVl
03 STREET 400P.ESS •> : *:• -"0 • •••: <

' CM/ frAAI^M^G i(/R»HF/TrjCC j
09 CITY oa STATE

01 NAMC

020«1MJM«E«

M'4( 04 sc coot
XX
07 i* CODE

OTM7O
20»«NOM«

03 STHCETAOOKCSS.'O «•••«>• MCI 04SCCOOE

OJ CITY 0* STATE

01 NAMC

03 STRUT AOOHCSSifO •». wo< M/

OS CITY OS STATE

01 NAMC

03 STRUT AOOMCSSi'O ttm.»fOt «r.i

09 CfTY OS STATI

ML •NCVKXJS OWNflKD^M. «•.«!>
01 NAMC

03 STMETAOOMSJr'O *.*'<>. «. ,

OS CITY OSSTATI

01 NAMC

03 STMCIT Aoowsai* o •» «w*. -».

OS CITY MSTATI

01 NAMC

03STNUTAOOMSS.*0 *» <MO> M.I

09CTTY OaSTATI

or i* COOE

020-iNUMMK

04 SIC COOC

07WCOOC

020*(NUMCCH

04 SC COOC

0' VCOOC

oaofSNUMMH

04 SIC COOC

or v cooc

oa o»« NUMWH

04 se cooc

or » cooc

OaOt.|NUMKN

04 SIC CCOC

or ZIP cooc

aOOUS WAST* SITS LIOfNTIinCATIOH
TION REPORT "IV*™ j
• IMiTî BliATmftl ri^

a SITE MUMSCX .
%0\t«s>Mi^

PAMiMT COMPANY .~~*m»
OS NAMC 090-SNUMM*

1 0 STREET iOOAf S3 ' o *>. vo« w, 1 1 S(C CCOE

UClTY 13 STATE

Q» NAMC

i 4 i\f COOE

0»0.aNoM66»

10 STREET AOOHCSSi»0 •» «»0» «•< < iSICCwOC

1 i CITY 1 3 STATE

OCNAMC

1 4 ZIP CCOC

0»0*8NOM««

1 0 STRUT AOOMSS I* O (MIVO* M>J It SIC COO«

1 2 QTY 1 3 STATE

OS NAMC

' 0 STHgtT «00*CSI if O «M.IWO< MI

12 CITY 13 STATE

f4»COOC

OSO+SNUMCCft

1 I SIC COOC

144PCOOC

IV. ACALTY OWNfnm^MMM. .«»«».•»>
01 NAMC

OaSTKOTMOHMC'aSKM.....

OS CITY OS STATE

01 NAMC

03 STHC1T AOOMCMf* O. tM. «W« M.J

OS CITY OS STATE

1 NAMC

3 ST«CT AOOMCSS" a «M. <WO» •» )

iJOTY OS STATE

020«SNUMMH

04 SK COOC

or ZIP cooc

0

04 SIC COOC

or ZIP cooc

020-«NUM8€R

04SCCOCE

01 ZIP COOC

V.SOUreMOftNEO<OiAHO«.c».i..i i.i^u.i ., m*. »̂*«,M ««,

»»•'«"«•' «»"•«--«



^ mmf^m POTENTIAL HAZARDOUS WAfiTE ITTE L lOiNTIPICATJON

oEHK SITE IN8PEC'
PAMTI-OPEMAT

ILCUMUNTOPCNATON *.-«««*-.«.«̂ ,
01 NAME MM"U— '

03 STREET AOORESS • J »o» va 'ft: 04 SIC CODE

oscmr

04 YEAM of OPERATION

IN. MtVKXIS OF0UT

04 STATi or nr coot

09 NAJktf 01* OWMiM

OMmMWim.MrM.Mr<MM.*WHMn

01 NAMt

03 STRUT AOORtSB iPO *e

3331 AKU».
occrrv

PI Lav/de/t
04 YEAM or OPERATION

VJN KAOV>>V"\
01 NAME

MSTRttTAOOMS«l»0 to,

oscrrv

04 YEAM Or OPERATION

01 NAMt

OJSTMETAOCMMf'O to.

oscrrv

04 YEAM or oreunoM

020+4NUMMR

»ffOfn*i 04 SC COOt

ss^ SVree-r-
04 STATE

Jlalc PL
07 Z» COOt

04 NAMt Or OWNtR DUMMQ TMB PfRUO

NMM.
I.WO«M.I 04 se coot

04 STATI or z» coot

04 NAMt Or OWNtN OUMNO TM« KRK3O

020+4NUM4VN

<wo« *«j 044CCOOt

044TATE or ar coot

04 NAMi Or 0«M0I OUMM0 TMi r0WO

nnkiattonar OISTATI OZSITINUMEVM .
iiwnnBrwni *». e»Jkn*4xNl* 1 •(?
DM INFORMATION KlV rl4JUII4>>'̂ l fl8

OPOUTOA'SPAMINT COMPANY ,«..»«
tO NAMt 1 1 O-«MOM««

l2STRUTAOOr«9S'*0 «H./MO< M.. 1 3 S* CODE

14 CITY IS STATE 1 8 ZIP CODE

PfWVKHMOPCMATOHrPAMNT COMPANIES >«»>»»
10 NAMt 1 1 0 + 4 NUMBER

121T1WETAOONCMIPO *H.IVO*.M.I IJSJCCODf

1 4 CITY I S STATE 1 6 ZIP CODE

10 NAMt 1 t 0 + 4NUMMR

l2SrrRUTA«MUBUPO.«M.«PO» M-I I3SCCCOE

14CTTV IS STATE I* ZIP CODE

10 NAMt l 1 0 » 8 MUM4EP.

1 1 iTmmofiMii I ' l l toi «KI» ••! usiccooe

t 4 CITY 1 S STATE It ZIP COOt

IV. SOURCES Of (NPOMMATION CMM-M.. .».«•«» m~.~,~. ~~»



^ _.«- POTENTIAL HAZARDOUS WASTE SITE
AtPA ' SITE INSPECTION REPORT
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(.IDENTIFICATION
<Mtr.n

Ft£ \7ffcXM 1*4
II. ON-SITE GENERATOR

Jt NAME

;j srseeT *oo«ess . c *. . -«.- • .-.• 04 s* COOE

OS CITY 0« STA^ 0' ZIP COOE

III. OFF-SITE GENERATORS)
01 NAMC 020 + 8NUMMA

03 STREET AOORES5 if 3 KM "0 • tn , 04 SIC COOS

09 CITY OS STATE

01 MAMC

or ZIP COOE

020...̂

03 STREET AOOMS3 if 0 •M.W «./ 04SCCOOC

OS CITY 04STATI orzvcooc

01 NAM<

03 STREET AOOTC S3 • 0 Mr *'0 • «e.i

oscrrv

01 NAMf

03 STREET AOOHU* " 0 M>. WO • MJ

OSOTY

IV. TRANSPORTERS
01 NAMt 020«INUM«ff

03 STREET AOOMSS ̂  0 M«MO< «•/ 04SCCOOI

09 CITY 0« STATE

01 NAMC

orzvcooc

020+INUMMN

03 STREET AOOftESS fo tt* m* «MI 04 SIC COM

OS CITY MtTATI 07VCOM

020-SNOMMR

04 SiC COOE

0« STATE or ZIP COOE

020*«NOM«CR

04 SIC COM

OC STATE orvcooi

01 NAMC

03 STRUT AOOHtSS.'O. t^KfO' -»,

oscmr

01 MAAO

03 STRUT Aoomsa <» o. *«.««)• «•.<

OS CITY

V. SOURCES Of INFOmiATION on... IM i.m.»». ««•» M .̂̂ .̂  ^^

020-rtNUMMR

04 SC COOS

M STATE 07 ZIP COOE

020»«NUMMR

04 SIC CODE

M STATE 07 OP COOE

A/ A
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MMMmCATIOM
01 STATf 02 srre

IL PAST RUPOMM ACTIvmU
01 "A WATER SUPPt.* CLOSED
04 DESCRIPTION

OJQATB
.

\Jr\ dOc u
oils. TEMPORARY WATER SUPPLY SROVIOEO
040ESCR*TION

32 DATE 03 AGENCY

31 _: C PERMANENT WATER SUPPLY PROVIOEO
04 DESCRIPTION

02 DATE
.

U r\dO Corvee A
01 I 0. SPILLED MATERIAL
040ESCRTTXDN

02 DATE

d 0 j>n
03 AGENCY

01 ZE. CONTAMMATEO SO*. REMOVES
04 OESCRmON

Q2 DATE

01 r F REPACKAGED 03 DATE. 03 AGENCY

01 C Q *ASTE 02 DATE . 03 AGSjCY

01 C M. ON SIT!
. .d/W ej

01 ~ I. IN SITU CHEMCAL TREATMENT
04

02 DATE a3AOBMCY

01 ~ J .IN STTU 8IOLOQCAL TREATMENT
040€SCR*T10N

02 DATE .

01 ~
04

ismj TRCATMCNT 02 DATE. 03 AGENCY

01 ~ I.
04 oescRjpnoN

02 DATE . 03 AGENCY

01 I M
04 DESCRIPTION

02 DATE .

02 GATE .
0406SCRPTCN » .

do oj /v\ e»^ fV c/
00 AGENCY

0' - 0
C40ESCR*T1ON

SURFACE WATER DIVERSION 02 DATE

u A, ciOcAJ î €.*^ "rtf Or

03 AGENCY

01 Z P
040ESCRPT10N

02 DATE . 03 AGENCY

01 I Q
04 OESCRPT1ON
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LOOmnCATlON
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01 I a 3ARRIW WALLS CONSTRUCTED34 DESCRIPTION 03 DATE . 03 AGENCY

•31 ~
04 DESCRIPTION

02 OATS 03 AGENCY.

01 ~ T BULK TANKAGE REPAIRED
04 OESCWPTION

02 DATE

OC
01 Z 'J OROUT CURTAIN CONSTRUCTED
041

02 QATT

01 ~ V BOTTOM SEALED
040£SCnPDON

02 QA1T

O 6

03 AGENCY.

01 Z W OASCONTWX
04 I

Q2QA1T

OC -
02DATF

04oescnpnoN

01 Z Y LEACMATB TREATMENT
040ESCAFnON

02 QATF 03 AGENCY.

Z i. AREA EVACUATED 02 DATE.
04

03 AGENCY.

020ATP O3 AO0ICV

31 T 2
04 06SCPJPTION

02 DATE . 03 AGENCY.

020ATF
0406SCWPT10N

U t\

IH SOUACKS OF IMOMNATIOM

A^c/5
£P* «O«M 2070-1 J I r •' I
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APPENDIX

1. FEEDSTOCKS

CAS Number

1 7664-41-7
2. 7440-36-0
3 1 309444
4 7440-36-2
5. U27-S3-3
6. 21 109-95-5
7 7728-9S-6
3. 106-99-0
9. 7440-43-9

10. 7782-50-5
11. 12737-27-8
12.7440-47-3
13. 7440-48-4

II. HA2AROO

CAS Number

1.75-07-0
2.64-19-7
3. 108-24-7
4 75464
S. 508-96-7
6.75-36-6
7. 107-03-8
8. 107-13-t
9. 124-04-9

10. 309-00-2
11. 10043-01-3
12. 107-184
13. 107-05-1
14. 7664-41-7
15.631-61-8
16. 1863-63-4
17. 1066-33-7
18. 7789-00-6
19. 1341-49-7
20. 10192-304)
21. 1111-78-0
22. 12125-02-9
23. 7788-98-9
24. 3012-65-6
25. 1382643-0
26. 121254)14
27 1336-21-6
28. 6009-70-7
29. 16919-19-0
30. 7773-064)
31. 12135-76-1
32. 10196-044
33. 1430743-8
34. 1762-95-4
35. 7783-18-8
36. 628-63-7
37. 62-63-3
38. 7647-184
39. 778941-9
40 10025-91-9
41. 7783-56-4
42. 130944-4
43. 1303-324
44. 1303-28-2
46. 7784-34-1
46. 1377-53-3

Chamiea* Name

Ammonia
Antimony
Antimony Trioxide
ArwniC
Arsanic TrioxiOa
Barium Suifide
Bromine
Butadiene
Cadmium
Chlorine
Chremite
Chromium
Cobalt

US SUBSTANCES

Chemical Name

Acetaidehyde
Acetic Acid
Acetic Anhydride
Acetone Cyanohydrin
Acetyl Bromide
Acetyi Chloride
Acrolein
Acrylonitrile
Adipic Acid
Aldhn
Aluminum Sulfate
Ally) Alcohol
Ally! Chloride
Ammonia
Ammonium Acetate
Ammonium Benzoata
Ammonium Bicarbonate
A^KAROAtU^R BMCftfOfl̂ aMS

Ammonium Bifluoooe
Ammonium Situlfite
Ammonium Carbameta
Ammonium Chloride
Ammonium Chromete
Ammonium Cltrete. Oibaafe
Ammonium Fluotooreta
Ammonium Wuortda.
Ammonium Hydmrid*
Ammonium Oxalet*
Ammonium Sillcaftuoride
Ammonium Sulfamete
Ammonium Sulfide
Ammonium Sulfite
Ammonium Tartnte
Ammonium Thiocyanate
Ammonium Thioeulfata
Amyl Acetat*
Aniline
Antimony Pentaehloride
Antimony Tribromide
Antimony Trichloride
Antimony Trifluoride
Antimony Trioxide
ArMnic Oitulfide
Anenic Pentoxide
Arwnic Trichloride
Arwnw Trioxide

CAS Number

14. 1317-38-0
15.7758-98-7
16. 1317-39-1
17.7445-1
18. 76474)1-0
19. 7664-39-3
20. 1335-25-7
21. 7439-974
22. 74424
23.91-20-3
24. 7440-02-0
25. 7697-37-2
26. 7723-144)

CAS Number

47. 1303-33-9
48. 54242-1
49. 71-43-2
50.65454)
51. 100-47-0
52. 9648-4
S3. 100-44-7
54. 7440-41-7
56. 778747-5
56. 7787-49-7
57. 13697-99-4
58. 12346-4
59. 84-74-2
60. 109-73-9
61. 107-924
62.543404
63. 7789-424
64. 1010844-2
68. 7778-44-1
66.52740-164
67. 75-20-7
68. 13766-19-0
60.592-014
70. 28264436-2

71. 777844-3
73. 133-08-2
73.63-28-2
74. 166346-2
79. 75-15-0
78.96-234
77. 87-74-9
78. 778240-6
79.108-90-7
80.6749-3
81.7790444
82.292148-2
83.1066-30-4
84. 7738-944
89.10101-534
88. 100494)64
87. 544-18-3
89. 14017-414
89.56-72-4
90. 1319-77-3
91.4170-30-3

ChemfealNanM

Cupric Oxide
Cuone Sulfate
Cuproui Oxide
Ethylene
Hydrochloric Acid
Hydrogen Fluoride
Laed Oxide
Mercury
Methane
Napthelene
Nickel
Nitric Acid
Phocpnorui

Channel Name

A nan* Triaulflde
Barium Cyanide
Benzene
Benzoic Acid
Beruonitrile
Benzoyl Chloride
Benzyl Chloride
Beryllium
Beryllium Chloride
Beryllium Fluoride
Beryllium Nitrate
Butyl Acetate
n-8utyl Phthalate
Butylemine
Butyric Acid
Cadimium Acetate
Cadmium Bromide
Cadmium Chloride
Calcium Artenete
Calcium Artenite
Calcium Carbide
Calcium Chromete
Calcium Cyanide
Calcium Dodecylbensene
Sultanate

Calcium Hypochlorite
Caetan
Carberyl
Carbofuran
Carbon Oiwifidt
Carbon Tetrachloride
Chlordene
Chlorine
Chlorobenrene
Chloroform
Chlorowlfonie Add
CMorpynfoa
Chromic Acetate
Cnromic Acid
Chromic Sulfate
Chromoui Chloride
Coba4tcru» Formate
Coowtout Sulfamata
Coumapnoa
Crew)
Crotonaldehyde

CA8 Number

27. 7778-50-9
28. 1310-58-3
29 1154)7-1
30. 10588-01-9
31. 1310-73-2
32. 7646-784
33. 7772-994
34. 766443-9
35. 10848-3
36. 1330-20-7
37. 764646-7
38. 7733-02-0

CAS Number

92. 142-71-2
93.12002-034
94. 7447-39-4
96. 3251-234
96. 589346-3
97. 775848-7
98. 10380-29-7
99. 81542-7

100. 508-774
101.11042-7
102.94-76-7
103.94-11-1
104. 50-29-3
108.333-414
108. 19184)04
107.1194464
108.117404
109.25321-224
110.266-38-19-7
111.26962-234
112.8003-194

113.75494)
114.62-73-7
116.6047-1
116.10949-7
117.12440-3
118.25154444
119.51-284
120.26321-144
12J. 85-00-7
122.2984)44
123. 33044-1
124.27178474)
125.115-29-7
126. 72-204
127. 109494
128.563-12-2
129.100414
130. 107-15-3
131.10843-4
132 1074)6-2
133.604)04
134.1188474
1 38. 2944474
136.7706-084)

Chemical Name

Potassium Oichromatt
Potamum Hydroxdt
Propyiane
Sodium Oiehromitt
Sodium Hydroxide
Stannic Chloride
Stannoui Chlonat
Sulfunc Acid
Toluane
Xyltne
ZincChlorid*
Zinc Sulfate

Chemical Name

Cupric Acetate
Cupric Acatoarienita
Cupric Chloride
Cupric Nitrate
Cupric Oxalate
Cupric Sulfate
Cupric Sulfatt Ammoniaitd
Cupric Tartrata
Cyanogen Chloride
Cyciohexane
2.4-O Acid
2.443 Ettart
DOT
Oiatinon
Oicamba
Oichlobcnil
Oichlona
Oichiorobenztne (an som«n)
Oichloropropane lul iiom«rs)
Oichloroprooene lall uomtri)
0 ichloropropene-

Oichloropropane Mixture
2-2-Oicfilorooropionic Acid
Oichlorvo*
Oieldrin
Oiethylamine
Oimethyiamma
Oinitrobenzene lall nomfni
Oinitropnenol
Oinitrotoluane lall iiomer^i
Oiquat
Oiiultoton
Oiuron
Oodecvlbenzenetultonic Acid
Endoeulfan (all itomtrt)
Cndrin and Mataoontu
Epictilorohydrm
Ethton
Fthyl Benzene
ethyl* neditmint
Ethylene Oibromida
ethylene Dicnior a«
EOTA
Feme Ammonium C trjti
Feme Arrmonium 0 «***(*
Ferric Chloride



II. HAZARDOUS SUBSTANCES

CAS Number

137. 7783-504
138. 10421-^8-4
139. 10028-22-5
140. 10045-89-3
141 7758-94-3
142. 7720-78-7
143.206-44-0
144 50-00-0
145 64.184
146. 110-174
147 98-01-1
148.36-50-0
149. 76-444
150. 1 18-74-1
151 87-68-3
152.67-72-1
153. 70-30-4
154. 77-47-4
155. 7647-01-0

156. 7664-39-3

157.74-904
158. 7783-06-4
159.78-794
160.4250446-1

181. 115-32-2
162. 143-50-0
163.301-04-2
164.3687-314
189. 7758-95-4
166. 13814-96-5
167. 7783-46-2
168. 1010143-0
169. 18256-98-9
1 70. 7428-48-0
171 1573940-7
172. 131447-0
173.59247-0
174. 5849-9
175. 14307-354
176. 121-75-5
177. 110-16-7
178. 108-314
1 79. 203245-7
180.592-04-1
181. 10045-944
182.7783-35-9
183.592454
184. 10415-75-5
185. 72-43-5
186. 74-93-1
137.30424
188. 298-004
189. 7786-34.7
190.315-18-4
191.75-04-7

Chemical Name

Fame Fluoride)
Fame Nitrate
Ffrnc Sulfate
F«TOUI *mmonium Sulfata
Farroui Chionde
?*"aut Sui'ata
F luOr3n 'n8^<»

Forma dtfiyde
Formic Acid
Fumanc Acid
Furfural
Guthion
Heptachlor
Haxachiorooenzene
Hexechlorobutadiene
Htxachloroethane
Hexachloraphene
Hexachlorocyclopentadiene
Hydrochloric Acid
(Hydrogen Chloride)

Hydrofluoric Acid
(Hydrogen Fluoride)

Hydrogen Cyanide
Hydrogen Sulfide
Isoprene
Isopropanoiamine
OodecylbenzeneMlfonete

Kelthene
Kepone
Laad Acatete
Lead Arsenate
Laad Chloride
Laed Fluoborate
Laed Fluoride
Laed iodide
Laad Nitrate
Laad S iterate
Laad Sulfata
Laad Sulfide
Laad Thiocyanate
Lindane
Lithium Chromate
Mat th ion
Mateic Acid
Mala* Anhydride
Mercaptodimetnur
Mercuric Cyanide
Mercuric Nttrati
Mercuric SurtMt
Mercuric Thiccyenat*
Mercurooa Nitrite)
Metnoxycnlor
Methyl Mercaptan
Methyl Methacrylate
Methyl Parathion
Mevinpnoa
Mexacartaete
Monoethylamine

CAS Number

192. 7449-5
193.300-76-5
194.91-20-3
199. 1338-24-5
198. 7440-024
197 15699-184
198.3721105-5
199. 12054-48-7
200. 14216-75-2
201. 773641-4
202. 7697-37-2
203. 98-95-3
204. 10102-444
205.25154-554
208. 1321-124
207. 3052549-4
208. 56-38-2
209. 608-93-5
210. 8746-5
211.85414
212. 108-95-2
213.75-44-5
214. 7664-38-2
215. 7723-144
216. 1002547-3
217. 131440-3
218. 7719-12-2
219. 7784-414
220. 10124-50-2
221. 7778-50-9
222.7789404
223. 772244-7
224. 2312-394
225.7949-4
226. 123424
227. 1336-36-3
228. 151-504
229.1310-58-3
230. 75-56-9
231. 121-29-9
232.91-22-5
233.108-464
234. 744648-4
238. 7761484
238.763149-2
237.7784-464
238.10688414
239. 133343-1
240. 7631-904
241.7779-11-3
242. 143-334
243. 29199-304

244. 7681-49-4
249. 1672140-5
248. 1310-73-2
247. 768142-9
248.124-41-4

Chemical Name

Monomethy lam i ne
Naled
Naphthalene
Naphthenic Acid
Nickel
Nickel Ammonium Sulfate
Nickel Chloride
Nickal Hydroxide
Nickel Nitrate
Nickel Sulfate
Nitric Acid
Nitrobenzene
Nitrogen Dioxide
Nitrophenol (all isomersl
Nitrotoluene
Paraform aldehyde
Parathion
Pentachlorobenzene
Ptntacnioroonenol
Phenenthrene
Phenol
Phosgene
Phosphoric Acid
Phosphorus
Phosphorus Oxychloride
Phosphorus Pentaaulfide
Phosphorus Trichloride
Potanium Arsenate
Potanium Anenite
Potassium Bichromate
Potanium Chromate
Potassium Permanganate
Propargite
Propionic Acid
Propionic Anhydride
Potychtorinatad Biphenyls
Potanium Cyanide
Potanium Hydroxide
Propyiene Oxide
Pyrethnrn
Quinoline
Retorcinot
Selenium Oxide
Silver Nitrate
Sodium Arsenat*
Sodium Anenite
Sodium Bichromate
Sodium Bifluorida
Sodium Bisulfite
Sodium Chromate
Sodium Cyanide
Sodium Oodecyl benzene
Sulfonate

Sodium Fluoride
Sodium Hydroaulfide
Sodium Hydroxide
Sodium Hypochlorite
Sodium Marhylate

CM Number

249. 7632404
250. 7558-79-4
251.7601444
252. 10102-184
253. 778946-2
254. 57-244
255. 100-4204
256. 12771-08-3
257 7664434
258. 93-764
259. 2008-464
260. 93-794
261.1356049-1
262. 93-72-1
263. 32934454
264. 72444
268. 96-94-3
268. 127-18-4
267. 7840-2
268. 107494
269. 7446-184
270. 10848-3
27 1.8001 -38-2
272. 1200248-1
273.52484
274. 2532349-1
279.79414
278.2916742-2
277. 2732341-7

278.121444
279. 7940-3
280.94149-3
281.10102464
282. 131442-1
283. 27774-134
284. 108464
289. 75-354
288.1300-714
287.557444
288. 52828-294
289.1332474
290. 7699464
291.3488484
292.764648-7
293.567-21-1
294. 778349-3
298.597414
298. 7779484
297. 7779484
298.12742-2
298. 131444-7
300.16871-714
301.7733424
302.13748494
303. 18923464
304. 1484441-2
308.10036-114

Chemieal Name

Sodium Nitrate
Sodium Ptiotpnata,
Sodium Phosphate, Tnbasic
Sodium Setemte
Strontium Chromate
Strychnine and Saltt
Styrene
Sulfur Monoehionde
Sulfuric Acid
2.4.5-T Acid
2,4,5-T Amines
2.4.5-T Estan
2.4.5-T Salti
2,4.5-TP Acid
2,4.5-TP Acid 6lttr»
TOE
Tetrachlorobenzant
Tatrachioroethane
Tttraethyl Laad
Tetraethyl Pvrophownata
Thallium II) Sulfate
Toluene
Toxaphene
Trichlorobenzene (all itoman)
Trichlorfon
Trichloroethane (all itomeril
Trichloroethyiene
Trichlorophenoi (all iiomtnl
Triethenolamine

Oodecyibenztnciui'anatt
Triethylemme
Trimethylemine
Urenyl Acetate
Uranyl Nitrate
Vanadium Pentoxide
Vanedyl Sulfata
Vinyl Acetate
Vinylidene Chloride
Xylenoi
Zinc Acetete
Zinc Ammonium Chloride
Zinc Borata
Zinc Bromide
Zinc Carbonate
Zinc Chloride
Zinc Cyanide
Zinc Fluoride
Zinc Formata
Zinc HydroRilfitt
Zinc Nitrate
Zinc Phenoituifonat*
Zinc PhoephKM
Zinc Silicofluonde
Zinc Sulfate
Zirconium Nitrate
Zirconium Potassium F'uonde
Zirconium Sulfata
Zirconium Tatrachlonot



F.L.E.W.
REFERENCE I 1

SITE DESCRIPTION. This site is .locatea in u coraw«rcial/industrial area
at 3331 NW 55 Street, Fort Lauderdale, Broward County, Florida. Navrell
was involved in the repair and sales of data communications test equipmen
It is not known how long Navtell was located at this site but it was
apparently in operation through the summer of 1984. N.B.C. of Broward
is now located at this site. There is no information on N.B.C. of Broward.

B. DESCRIPTION OF HAZARDOUS CONDITIONS. INCIDENTS AND PERMIT VIOLATIONS.
Approximately 20 gallons per year of cleaning solvents were used at
this facility. Any spent solvents were contained in various small
containers until they were picked up by municipal trash collection.
Soldering was also done at this facility.

C. NATURE OF HAZARDOUS MATERIALS. Twenty (20) gallons per year of cleaning
solvents were used at this facility. The chemical composition of the
solvent is unknown, however, we assume that it is toxic, flammable and
volatile. It is not known if any hazardous substances are presently
used onsite.

D. ROUTES OF CONTAMINATION. Possible routes of contamination include
groundwater, surface water and direct contact.

E. POSSIBLE AFFECTED POPULATION AND RESOURCES. Area residents are provided
with drinking water from the city of Fqrt Lauderdale Executive/Prospect
municipal wellfield. The wellfleld draws from the Biscayne aquifer,
which is a shallow, permeable, sole-source aquifer. The site is located
within 1000 feet of the nearest well, thus potential contaminants in the
groundwater, surface water or soil on-site may contaminate the wellfield.

The facility was located within 1000 feet of the nearest body of
water, thus potentially contaminated groundwater or surface runoff could
contaminate surface water supplies, affecting recreational users and
aquatic flora and fauna.

Workers may have been exposed to hazardous substances via inhalation of
volatilized cleaning solvent or direct contact.

F. RECOMMEHDATIOHS AMD JUSTIFICATIONS. There is no information about
N.B.C. of Broward, which is now located at this site. Since the amount
of wast* generated per year was small when Navtell was located on-site,
we recoaawnd a low priority for inspection at this site.
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ft, SITE NAME AND LOCATION "~ ——————————————————————— ——

1 Navtell
hffofT ———— ~ —————— —

Fort Lauderdaie

1 26 1 1 5 5
LONGITUDE

0 80 1 1 3 0

3331 NU 55th Street

Fli 33309 Broward

DCMlî lftfl • *•

O/CCU'lli O4COHC

otT1 °*r
011 017

Proceed north from Ft. Lauderdale on 1-95. Exit at Commercial Blvd. and proceed west 2
miles to NU 31 Ave. Turn right on NU 31 Ave. and proceed north ij mile to Prospect Rd. Turn
left on Prospect Rd. and proceed 3/4 mile to NU 35 Ave. Turn left on NU 35 Ave. and turn
left onto NU 55 Street. The site.is located on .the left in the Business Plaza.

I IU. RESPONSIBLE PAKIIES .

j Same as above .
Joaanr

JO/ OPfAAIOn »•»•.«•• nn i.... •• M

I Linda Johnaton
|o»orr
1 Ft. Lauderdale

Q| A. PMV«
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(OtlAII

FL 33309
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OO. UNKNOW

( 1

h Street
1 > 1 lU^MONt NUMHM

<305' 486-7122

Oo.couNrr o K. MUMĈ M.
N

>O« MOtvCAlCN ON r«.|

QARCnA3001 OAff «fCflVfO-
MtH 0" '«*•

IV. CHARACTERIZATION OP POTENTIAL HAZARD
| 01 O* ••• WSMCTWN

Q| V|S DATE
ONO IK ••* •««*

QA.fP*
Ol.

t EPA CONIRAClOn OC. STATE
QP.OTWEH: _______

D o.

HU Acnvit n • MACTTVI n C. UTKNOWN 1

04 0«1C*»"OH OT tWMIAMCtf 'OJJ*CT VWCMMf. KMOWM. C« AUJOCO
This facility repaired and sold data communications test equipment. Cleaning solvents wer
used at the rate of 20 gallons per year. Spent solvents were put in small containers and
picked up by a municipal collector.

Spills of cleaning solvent could contaminate groundwater, drinking water, surface water
and soils. Workers may also come in direct contact with cleaning solvent.

V. PRIORITY ASSESSMENT

QA.MOH O • MEDIUM LOW DO NONE

VLINFOnMAIION AVAILAILEPROM
OICONIACT

Eric Nuzie O.vi&^— ̂  -"5.

Willard Murray

FDER

N/A E.G. Jordan Co.
o?
i 207i 775-

9041 488-019
0(0*11

MEM



POTENTIAL HAZAHOOU8 WASTE 8ITIf\ f—f1/\ l-WI«r»M/M. n*4^tnVVV9 WAS 1C

V> tr>\ rtlEUMINAR Y ASSESSMENT
^^^^ ^^** • • •Am*•~ MMAfl»A*A«Mfc*« MM •«*«&«&.«*.A A __.._._.._. .r AUT 1 • OMC*I»TION Of HA2AHDOU1 CONDITIONS AND INCIDENTS

L I O I N I I F I C A I I C H
01 IIAII

FL
02 911
D1186241P*

i. HAiAEOOOT CONOIIIOHt AMD
OlXX* OAOUNOWAUKCONrAMMATQN . n/v,. OT O OWWVf 0 IDA Ifc___
03 PO**ATION TOIfMTUU.Y AWtCTtO: 10»UWM- ^ MAWUnvf of SCH»TION

Spills of spent solvents from various snail containers stored on-site may contaminate the i
groundwater.. Ho spills have been reported and no samples have been taken, -<**4

01 gjl SURF ACC WATER CONtAMNAIION ,n nnn. OJ P (WWW 0 (OAII:___
lU,Um>+ 04 MAMMAnVtDCSCMTTION

This facility is located within 1000 feet of the nearest body of water. Therefore,
potentially contaminated .surface water runoff or groundwater could contaminate
nearby surface waters.

ci a c. CONCAMHAION or AM _ o?cj osscnvfoioAiE ______i a POUNIIAL n
O3PO*j\-AnonfaifHiiALLYA*tmcito- 0___ 04 NAMMAIIVI

Remote potential. The amount of waste generated is very small, thus, posing little
threat to the general air quality.

01 H 0 «re/I»»toyvf COOOON3 , ,nn OJOOfl^fnvfOlOAH._________j ^POIINIMI. CJ
•L~-IUU 04 MAMMAIIVl MSCftSmON

The cleaning solvents used on-site are most likely volatile or flammable. However, no
incidents of fire have been reported.

01 (Jit WntCT CON I AC f T i «o n9fioe^»nw>BiPA8S _____.j jp FOUNlut U
oa *o»umrcN«jT|MnAUY A^rtcitO: 1"1UU 04 MAMMATA* n*"'"*"̂ '
The workers may cone in direct contact with cleaning solvents which nay be toxic and
volatile.

01 tjf coNfA**NAnof4 c* so*. n e o?o oiSfpviroiOAiR: _____ i jj ^onwuAt n AUWCD
03 AMfA«3ItM1IAU.TA*»fCT«Or —————Q^J———

Spills of spent solvents nay contaminate the soil on-site. No spills have been
reported and no soil samples have been taken.

OI{IQ OnMKMQWAlCPCONIAMMAIION . „ _ _ _ , n^ i i fmwav«n tPAl»- I gPOHNIIAl 0 AU.EGCO
- - - - - 10.000+ 04MAMMAllVfOfSCNrnON

Area residents are provided with drinking water from the Ft. Lauderdale Executive/
,Prospect municipal wellfield which produces from the shallow, permeable Biscayne
aquifer. The sits is located 1000 feet from the nearest well, and potential
contaminants in the groundvater may reach the wellfield.

oi an WOHKCM rcposunvMjumr . ft ojpossznveoioAit: _______i qi«jitNiiA*. o ALUOSO
OO WOMKItMS EOtKKTULLTA*»SEfSP. 1"1UU 04 NAnHAnVtOOCBS'nONn iiU^r.i«roiBn>HLLTAPWCI«D: »• rwwwi«iiY« v«»w»-"w»
Workers may be exposed to hazardous substances via inhalation of volatilized compounds
or direct contact with cleaning solvent. Workers may also be injured in the event
of a fire.

01 BI ro*vmiiONix»osiw»«JUH» ift nnfw. cJiioa»twv*oioAis ———————i UPWIWH**. Q
MPOwnwtoiiNiifturtfPscilft J l̂£2°±_ MNMIUIWIM
Area residents may be exposed to contaminants via drinking water, groundvater used
for irrigation and other purposes, or surface water.



ATTACH ENT A
NAVTELL

FLD118624188

ON-SITE INSPECTIONS

DATE

08/14/85

AGENCY SAMPLES

No

COMMENTS

Off-site windshield surv
N.B.C. of Broward now oc<
this site.

08/09/84 BCEQCB No Hazardous Waste Survey
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SITE LOCATION MAP
Navtell
3331 NV? 55th S t r ee t

USGS OtJAH Ft. Lauderd.^

DATE
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-Rite In the Rain" - A unique All Weather
Writing Paper created to shed water and
enhance tie written image. It is widely
used throughout the world tor recording
crilkad field data in aN kinds of weather.

Available in a variety of standard and
custom printed case-bound field books,
loose leaf, spiral and stapled notebooks,
mufti-copy sets and computer papers.

"Rite In the Rain" AH Weather Writing
Papers are also available in a wide selec-
tion of rolls and sheets for printing and
photocopying.

• product ol

J. L. DARUNG CORPORATION
TACOMA. WA 98421-3696 USA

ALL-WEATHER

LEVEL
Notebook No. 311
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NOTE: ALL LANCUAGf SHOULD » FACTUAL AND OUfCDVf

on front cov«f of th« Logbook TOO No . Sitt N«m«.
. Pro|tct M«n«g«f

2 All entries are made using ink Draw a vngle line through
errors initial and date corrections

3 Statement of Work Plan, Study Plan, and Sa fe ty Plan
discussion and distribution to field team with team members
signatures

4 Record weather conditions and general site information

5 Sign and date each page Protect Manager is to review and •
sign off on each logbook daily

6 Document all calibration and pre-operational checks of
equipment Provide serial numbers of equipment used onsite

7 Provide reference to Sampling Field Sheets for detailed
sampling information

8 Describe sampling locations m detail and document all
ch*nget from protect planning documents.

9 Provide a site sketch with sample locations and photo
locations.

10 Maintain photo log by completing the stamped information
at the end of the logbook.

11 if no site representative is on hand to accept the receipt for
samples, an entry to that effect must be placed m the
logbook.

12 Record I D numbers of COC and receipt for sample forms
used Also record numbers of destroyed documents

1 3 Complete SMO information m the space provided
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STAMOAKO SAMP1I COOf S

H • ̂ iWk (MumopaQ w«N
MW - Monitonng (̂ •rm«n«nt)
TW - Tcmoorary (WtN POM*) W^l
iW-mdtntrialWtN

SS-SurfMtSoil
$•
sz-
so
CS-CompoM»Soil

S».S*rmo.Wattr
tW-LtachattWattr

AM - Air
SI • Sludge
w A. want
OH • Drum

QC-Q««*ty Control
AO
TI-TnpfUnk

For all tarn pit* that art to bt analyxtd by tht in nouM FIT IV laboratory, tht
following deviation from tht standard codti art to bt uMd: Tht l«ttt)r 'f
(dtnotmg FIT Lab Analyvi) n to bt mttrttd m front jf tht Mmpto numbtr.
Examplt Standard Auto Sampling invtstigation • Ttmporary Wti
Croundwattr Samplt • Numbt' Of
Appropnatt C»d«: SA-TW-ftf

*



NUS CORPORATION AND SUBSIDE REFERENCE I 3 TELECON NOTE

CONTROL NO.:
F4-9102-04

DATE:
09/11/91

TIME:
13:20

DISTRIBUTION:
Navtell
Fort Lauderdale,Broward County, Florida

BETWEEN: Angela Teagle OF: E.P.A. PHONE:
(404)347-5065

AND:
Keith Hazen

DISCUSSION:

The regulatory history of the Navtell Facility. Angela Teagle stated
that there was no regulatory information, in either the E.P.A. or state
files, for the Navtell facility. Angela said Navtell never filed with
a • government agency.
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ALL-WKATHI R

LEVEL
Notebook No. 311

"Rite in the Rain" A unique All Weather
Writing Paper created to shed water and
enhance the written image. It is widely
used throughout the world for recording
critical field data in all kinds of weather.

Available in a variety of standard and
custom printed case-bound field books,
loose leaf, spiral and stapled notebooks,
multi-copy sets and computer papers.

"Rite In the Rain" All-Weather Writing
Papers are also available in a wide selec-
tion of rolls and sheets for printing and
photocopying.

J. L. DARLING CORPORATION
TACOMA. WA 9«4?1 3696 USA



LO«»OOK ftEQUIKCMEMTS
AfVISCD - MOVtMtCft 29. 1ttt

NOTE: ALL LANGUAGE SHOULD 1C FACTUAL AND OtJECTWE

on front cover of the Logbook TDD No S-te Name.
Site Location. Project Manager

2 All entries are rnacte using ink Draw a Single i,ne through
errors initial and date corrections

3 S ta tement o* Work ("an. Study P'an. and S a f e t y P'an
discussion and d-ur>oution to field team *nth team members'
signatures

& Record weather conditions and genera* site information

5 Sign and date each page Project Manager <s to review and
sign off on each 'oqboo* daily

6 Document all calibration and pre operational checks of
equipment Provide serial numbers of equipment used onsite

7 Provide reference to Sampling Fietd Sheers for detailed
sa»mp<ing information

8 Describe sampling locations in detail and document all
changes from project planning documents

9 Provide a site sketch with sample locations and photo
locations

10 Maintain photo log by completing the stamped information
at the end of the logbook

11 if no sae representative '» on hjrxf to accept the receipt for
samples, an entry to that effect must be placed m the
logbook

12 Record i D numbers of COC and receipt for sample forms
used AJso record numbers of destroyed documents

Complete SMO information m the, space provided
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No city found ! press RETURN to try again.

COVERAGE

REFERENCE I 6

STATE COUNTY STATE NAME

12 11 Florida

CENTER POINT AT STATE :
COUNTY :

Press RETURN key to continue..

12 Florida
11 Broward Co

COUNTY NAME

Broward Co

REGION OF THE COUNTRY

Zipcode found: 33309 at a distance of 1.2 Km

STATE CITY NAME FIPSCODE LATITUDE LONGITUDE

FL FORT LAUDERDALE 12011 26.1933 80.1817

Press RETURN key to continue ...

CENSUS DATA

Navtell
LATITUDE

KM 0.00-.

S 1
S 2
S 3
S 4
S 5
S 6
S 7
S 8

RING
TOTALS

26:

400

0
0
0
0
0
0
0
0

0

11:37 LONGITUDE

.400-. 810

0
0
0
0
0
0
0
0

0

.810-1.60

0
0

1001
937
0
0
0
0

1938

80:11:39

1.60-3.20

0
4840
1238

0
6249
9105
2394
9081

32907

1980 POPULATION

3.20-4.80

5855
3238
3684
8004
9707
8571

11385
4721

55165

4.80-6.40

15017
8064
12073
13787
25393
17191
4099
27435

123059

SECTOR
TOTALS

20872
16142
17996
22728
41349
34867
17878
41237

213069

Press RETURN key to continue ...

STAR STATION



INDEX
NUMBER STATION NAME

12839 MIAMI FL
12844 WEST PALM BEACH FL
12835 FT MYERS/PAGE FL
12868 CAPE CANAVERAL FL
12815 ORLANDO/JET PORT FL
12810 TAMPA/MACDILL FL
12842 TAMPA FL

Press RETURN key to continue

LATITUDE
DEGREE

25.8000
26.6833
26.5833
28.4833
28.4500
27.8500
27.9667

LONGITUDE
DEGREE

80.2667
80.1000
81.8667
80.5667
81.3000
82.5167
82.5333

PERIOD OF STABILITY DISTANCE
RECORD CLASSES (km)

6 44.32
5 55.20
6171.99
6257.02
6273.41
5294.43
6303.86

U.S. SOIL DATA

STATE : FLORIDA

LATITUDE : 26:11:37 LONGITUDE : 80:11:39
THE STATION IS INSIDE H.U. 3090202

GROUND WATER ZONE
RUNOFF SOIL TYPE
EROSION
DEPTH TO GROUND WATER BETWEEN
FIELD CAPACITY FOR TOP SOIL
EFFECTIVE POROSITY BETWEEN
SEEPAGE TO GROUNDWATER BETWEEN
DISTANCE TO DRINKING WELL

Press RETURN key to continue ..

10
4

6.2250E-05
O.OOOOE+00
9.0000E-02
2.0000E-02
4.6330E+03
2.7000E+04

AND l.OOOOE+02

AND 3.0000E-01
AND 1.3900E+04

CM/MONTH

CM/MONTH
CM

U.S. CITY

MENU: Geodata Handling Data List procedures

1. Site level retrieval of data
2. Access Census Data
3. Determine County Coverage
4. Geographic Data Management
5. HUCODE/SOIL locator
6. Convert to Lat/Long
7. Lookup/Examine Star Station Data
8. Find US cities
9. Find Soil Survey Status of Counties

Enter an option number or a procedure name (in parentheses)
or a command: HELP, HELP option, BACK, CLEAR, EXIT, TUTOR
GEMS>

Enter an option number or a procedure name (in parentheses)
or a command: HELP, HELP option, BACK, CLEAR, EXIT, TUTOR

(SITERET)
(CENSUS)
(COVERAGE)
(GEODM)
(HUCODE)
(LATLON)
(STAR)
(USCITY)
(SSURVEY)



GEMS>

Enter an option number or a procedure name (in parentheses)
or a command: HELP, HELP option, BACK, CLEAR, EXIT, TUTOR
GEMS> EXIT

Type YES to confirm the EXIT command; type NO to restart GEMS
GEMS> YES
$
$ LOGOUT
WRT logged out at 6-AUG-1991 11:45:43.00
Itemized resource charges, for this session, follow:

NODE:
ACCT:
PROJ:
USER:
UIC:
BAUD:

VAXTM1
NTIS
NTISNUCN
WRT
[000750,000112]

START TIME: 6-AUG-1991 11:41:52.13
FINISH TIME: 6-AUG-1991 11:45:43.00
BILLING PERIOD: 910801

TUESDAY
VTA501

WEEKDAY:
TERMINAL PORT:

DESCRIPTION OF CHARGE QUANTITY EXPENDITURE

ALL CHARGE LEVELS
300 baud
CPU TIME

(Seconds)
(Seconds)

TOTAL FOR THIS SESSION

231
8

0.0000
0.4444

0.4444

** Note: This total reflects the charges for this process only,
subprocesses created during this session are accounted for
separately

Enter selection:X

INVALID SELECTION! A

NO CARRIER



REFERENCE I 7

TMUR80AV. APm.26. 1990.

Road plan saves"tortoise habit£f
A - > -• •""**»**•*. .. ••rfyf'flt.

•yCUimSMOMOAN

A yearlong debate over a FOR Lauderdale
Executive Airport road char threatened a
gopher tortoise haven all but ended Wednes-
day in a compromise as rare as the creature
itself.

The solution pleased all sides — environ*
memalitti and buameu people.

An access road that would have skirted the
botderorf a 15 J-acrendft of wtae sand cov-
ered with rare rosemary scrub providing a
home to lusrds, rodents and turtles can be
rerouted, airport manager Wtffism Crouch Jr.
told the Broward County Urban Wilderness
Advisory Board on Wednesday night.

Elated board members, who had argued
that the ongmal road would have chewed up
dunes and grasses that nourish the preserve's

TURTLE TIDBITS
The gopher tortoae ie a lend turtle mat cen Mve

to be 40 yeors old and grow as long as i4incnea.it
is oaasrtiod oy Honda as a •'species of special con-
cem." it live* « deep underground sand burrows.
wnicri house ttiree down specie* of arums*.
including the rare Bond* gopher frog, me flortda .
(House, the threeiened Eastern «xHgo sneke. the
Ftoridi pme snene and tftree kinds of beenes.

Other rare spedes on me srtsc "'
m The Ftonc* scrub Hard, a rare reptile wim w

descent CriueDetfy '"
» lerge-ftowered rosemary, a member of
farwy. . : \

•Curnss' mifcvDeed. t threetened flowering
•• McMMMB k̂̂ lAjdM A«MI Ak tf̂ eiafleî ^Mtfh «̂̂ a«̂  ̂ Î «̂ B^ A^^A• oromeaeas. •cnjopsyrneiiD.spsuirnosBSno

• vtnotyomcfwii. - .. ., ,, .

Compromise road plan'
aw*? habitat of turtles

i*T t̂we» l̂̂ ww

_ the __.
and govern*

(together to work oat a
lead David Uttay, the bond's vie*

Airport authorities want the road
tfcsd from Cypress Creek Rosd to

catfo gates
Customs Senries office

be boflt oa the airport's
It also would improve

i.
about

600 feet north of the— —--_
way, behind the Affied SgnelAero-
spscs* coBpiex peraflel to Cyprees"
Seek Road. Under

In May, overobiactioosl the Fon e Oltf ,
'1CooBmssJonapproredtheroatebot'

asked airport officials to contkne to
It came when Affied Sgnal agreed

to allow the road to be built farther
easfin six acres it plane to develop.
City engineers and airport staffers
drewop a new aesign that sctuaflv
will ernend the tartii territory. *



REFERENCE I 8

umciai Lists of

Endangered and Potentially

Endangered Fauna and Flora in Florida

1 July 1988

FLORIDA GAME AND FRESH WATER FISH COMMISSION

Compiled by Don A. Wood. Endangered Species Coordinator

Florida Came and Fresh Water Fish Commiaaion



Sciannfic Common Name

Flak

Acipaniar

Oprtnooen

£en«Dicoma wuuaj

iff. i unaexribtti)

\otrapu »p. l
"larmoratiu
icarciu

Amphibian* and Reptile*

Curma ^arata c
C.'uionut

pwiaacui HI.TICIU
Di'"wutKO»» COMU couptn

untncau
«r«r»» (FVfnx

Hauuamu* uau^a

MacracMnn) umnunciu

N<roaia "•"""1 tafuau
"• ruoc«u

m lower Florida Km only

Sirda

"•amomiu ouroMu

FGFWFO
Daattpuced tc

FDA>

VtKTURATES

Shormoat trurfton E
Atlantic trurfton S3C
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Table I Distnoution o* luted plants by countv E * listed u Endangered. T = luted u Threatened R-I
3 = uncertaintv pan or all of the countv is ihown as occurring within the range, but no <p«ciilc= '"^ " **»
*re known, or the species is believed to be no longer present m the countv. counrv

ALACHUA

.\diantwn capillut-vrmru (R)
\jj>Unntm pwmlum (E)
3lecHnnm ocadtntait (E)
Bnckgilia cordifoiia i R)
Callirhot papaKtr <T>
ChtilantHtt tnicrotiftifila > R)

2 Linea aeitnalu R)
\fatazis untt'olta R)
Peltandra tagttttfolta R)
Polyqonum meisnenanum • R)

Smi/ax smallii: "P
Zamia flondana "P

BAKER

Hartunfntta flondana i R)
Ljnum u.»jfu i R)

7 Peltandra tafitttfolia i R)
7 Smtlaxs'naUu (T)

SpA«no«fifrod coflfjfinum (T)

BAY

/iM-vcneru ( R)
OroMrv tnttrmtdia (R)
C*nrt4iwi p*n*i*UUn4 (T)
Htdiom* fnvtolin* (T)
Hyptneum HttopMotut ( E)

Oxypo/ii grtrnfruiiH i£)
(E)

Rhododendron auttnnum (T)
SorrvcrnM kucophyll* (T)
SorracetiM nî rv (R)
SmJax J»ia4ti (T)
Srruwtte ma/«codmdroii (T)

(T)

BRADFORD

(R)
(R)

BREVAAO

A«C^P<M CWtlMtf (D
Lmodt* littanUi (T>

BREVARD(Cant)

Vemattylu flondana (T)
} Vo/ina otopocarpa ( E)

OpAi0^o««um pa/>nAfum i E)
RHapidophyilitm Hystnx iT)
ZumuJ umirroM iP

BROWARD

Coceor/inruu orftntata (Ti
Commtlina gifa* iT)
Drosera tntrrmtdia i R)
ErnodfO /ittoraitf iT)

2 Cojjyptum AirsKtum i E)
Jacqutmontia rtcltnata i E)
\tailotonta %nophaiodis (T)
\emostyiisflondan4 (T)
Oirnia Aypo«a*d i E)
Oo'WgioMwm pe^ifMtum i£)
PteotMtti* rtvolitt* iE)
Poltfgola tmaUn ( E)

3 fl«m»-*a mdnrdiM (E)
(T)

(T)

CALHOUN
A^nlwm c«pitiu*-c«fMrif (R)

(E)

Orowra iiuenwrfte (R)
(T)

(R)
Otypoto (E)

(T)
(T)

Sttwtrtt* mtltcodfndro* (T)

CHARLOTTE

CITHUS

(T)
(T)
iin

tM (T)

(T)

CITRUS (Coat.)

.\ipbntum pumtlum i £)
ChnlantHtt mitropfyU* i R)

3 Drottn tnttrmtdu , R)
3 Ptltandn jafttttfolia, R)

Zamia flondana iP

CLAY

• R)
< R)

Ptitandra taqtttifolta R)
>ii/jtnx T

nituia iTl
5 SmUaz ifiM^it i"P

COLUER

i R)

Ajp4mmm auntum t E)
Ajplmiwii Mrratum i E)

flava ^R)
< E)

CA«ticiuAe« nitcropAytia i R)
Cncydte py(m««« i E)
Epidtndrw* acunat < E)
Epidmdrum noctvmum iT)
Ernodta ttttonlu iT)

m i E)
( E)

J»cq**mo*ti* CMtiuii i
i R}

oMtiim i E)
i E)

Tttt»ndtt» flrmota (T)
TtflMdfM prtMHOM it)

COLUMBIA

> £j

(R)
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Endangered
BIRD S-NEST SPLEENWQRT

serratwn L.
Polypodiaceae

Filicmae

NAMES: New World Bird's-nest Fern.

: The Bird's-nest Spleenwort is a fern with
uprght rootstock surmounted by a vase-shaped rosette

jf leaves. suggesting the form of a bird's nest Each leaf is
jbtanceolate. undivided, with the margin rather evenly
toothed' On large plants the leaves may be up to TO or 90
cm long. From the midrib a multitude of straight, closely
, paced veins run almost directly to the margin, each end-
,ng m a separate tooth. The tori are linear and lie directly
jo (he surface of the veins but do not extend fully to the
margms.

This is a tropical fern, widespread in the West
and Central and South America, (a Flonda it is

probably faund at present only in Monroe. Oade. Brow-
ard. and CoUter counties. Specimens collected in Apni
1877 by A. P. Garber, the discoverer of this species in the
United State*, were recorded as having been obtained at

Miami: poeaibly his location was Matheson Hammock,
where the species was formerly abundant. Correll (1938)
has cited specimens from Lee and Voluiia counties, areas
from which it has long been extirpated.

HABITAT: The characteristic sites of this fern are on fallen
logs, on stumps, or near the bases of tree trunks m the
deep swamps of the Fakahatchee Slough, in the Deep
Lake cvpress strand, and in the somewhat drier but still
dark and moist tropical hammocks.

SPECIALIZED OR LSIQUE CHARACTERISTICS The
genus A«p<rmum is a large one. and most species have pin-
nate or even bipmnate leaves. The Bird's-nest Spleen won
stands out because of its undivided leaves with the manv
parallel veins, but in other characteristics it is rvpical ot'
the genus.

8AS/S OF STATUS CLASSIFICATION This plant has
horticultural appeal and has become a target of the hordes
of amateur and even commercial collectors, who gather it
for greenhouse and patio ornamentation. The Matheson
Hammock station, where Small (1921) said there was more
of this fern than in all the other South Flonda hammocks
together, is now largely depleted by this rapacious collect-
ing. The surviving stations art largely protected by dis-
tance and inaccessibility.

RECOMMENDATIONS: This fern is presently given to-
ken protection, as are most ferns, by its inclusion (even
though, not specifically listed) in the Preservation of Native
Flora Law. Since it is a particularly attractive plant for
jnjsnhoiiie cultivation, however, it is regularly taken from
the wild by horticulturists. This collecting, more than hab-
lUt'destroction. has now mad* it a very rare plant. Mathe-
son Hammock, presently owned and protected by Dade
County, still ratlins a few plants and. if closer control of
collection cannot be established in the Collier Counrv cv-
press swamps, will soon be the only surviving station for
the species in the United States.

SELECTED REFERENCES:
Correfl. O. S. 1938. A county check-list of Florida ferns

and fern aUkea. Amer. Fern jour. 28:11-16. 46-54.
91-100.

Small. J. K. 19tl. Historic trails, by land and by water
Jour. N.Y. Bat Card. 2*190-81.

PHEPAUD 5Y Daniel B. Ward.

APAIACHJCOLA WILD-INDIGO

DESCRirnON: That Apabihiinai Wild-indigo u » pe-
rennial herb, to stem 8-10 d» tml. The stems are spar-



AA.VCE. The Burrowinf Four-o clock is known in Florida
only from a few locations along the lower eatt coast. Else-
where it is found only along the Gulf Coot of Mexico, from
Vencrui to Yucatan.

HABITAT The habitat of this plant is restricted to the
ocean tide of the coastal dunes. It is often the closest plant
to the water s edge.

SPECIALIZED OR (.MQL'E CHARACTERISTICS: This
plant is almost unique in that it bunes its developing fruit
beneath the toil as does the Peanut \Araektt AypogMai.
The ipecific epithet for both of these plants is derived from
words meaning 'beneath the ground." Other than for this
developmental trait, the two plants are not related. The
subterranean fruit ensures that the seeds are well placed
m a suitable habitat for germination and growth, but at the
same time inhibits the ease with which this plant is distrib-
uted.

BASIS OF STATUS CLASSIFICATION }, K. Small and
J. J. Carter discovered Okrnt* AypogeM in 1903 on the
sand dunes opposite Miami, a site now wholly destroyed
by hotel construction. Small later (1919) reported that it
extended from Soldier Key. north to Baker i Haulover.
Oade Countv It wu then found farther north, to Juno
Beach, northern Palm Beach County. Most of the stations
once known along this coajt have been obliterated by con-
struction and by dun* removal, and increasing recrea-
tional use of beech areas imperils even those plants m
state-owned parka.

RECOMMENDATIONS: All po*,Me remaining areas «
beach dunes on which the Burrowing FOUT-O dock aen»!
should be protected from development Those ares. I.
state parks should be protected by step* to guide pubfe
pathways and heavy usage away from the dunes where tha
plant grows.

SELECTED REFERENCES:
Small. J K. 1919. Oktnta Aypogora. Addisoni* 4: U- 12.

PREPARED BY Daniel B. Ward.

Burrowing Four-o'clock (i

HANDFEBN

FitidnM
OTHER NAMES:

Scientific synonym:

DESCRIPTION: The Ha*jd Fe
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shaped bUd*. Th
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^ narrowly oblong. 1-6 in number, and 3-3 cm

Thai is »tropical fern, once found throughout the
,.• ladies and *• tnpml portions of Central and South

'a ^on<'a '* onc* wu locally common m therM*A hern P"* °̂ t^- pouniula and extended north to Man-
**L County on the W«t Coait and Seminoie and Orange
•''won*1 ,n tht east. It is now found only in a few low ham-

H\glTAT The almost etcluuve habitat of this fern is the
j^ntus-filled base or boot of Cabbatv Palm trees \Sabal

Mlttgtta\ m low, moot, and very shaded hammocks. As
,̂|7»ve* sequenbaJly die. decav, and fall from the crunk.

that takes a number of yean, the Hand Ferns
thrive, and then, with the boot, tall to the

where dt»y too die.

SOCIALIZED OR UMQU£ CHARACTERISTICS The
fgfB ofthif plant, with its hand-ihaped. pendent leaves.
alike no other ia Florida.

BASIS OF STATUS CLASSIFICATION The ran*e of this
fr.Mrm pawt ha« dwindled under the twin assaults of
ĵ naâ  <ad fire and of the rapacious enthusiasm of col- HaadFenKOaAaigii

Pratl

cognized
tconiaits
.ally 2 or
rhand"-
fro«2to
finpn.~

tructum
H

lectors. Ia Ifltt J. K. SoMfl wrote: The plants are very
tenstttv* to fit*, and since famt-Ann and prune-fires are
beconiaf man frequent ia districts where they formerly

that bra • fiatt daiappeannf from localities
when it OBC*WM abundant So deatructive have been the
fln» tkat la many locaUttM when comoantiveiy few years
any the Hand Pen could bo ftthand UteraUy by the «a-
fon load tt • now extteet The 6w stations now known to
(wa stttdoBtt an fuardod wtth greet secrecy. "

Tht darao and a half decades diat have passed since
SmatTs itatomoiit have carried dM Hand Fern very much
cloanr to dkt poiat of its total disappearance from Florida.
The vastly increaaed population of South Florida, with the

l IncnaM ia dae number of persons
intenatod ia oofloettef and raauag our rarer native plants.
ha* meant tha oavtmctaoa of die last remnant of this fern
orosa anaa waare* evoa waan Saul wiote, it waa stilJ com*
moa* Ia a svaajla docuaaantod eaaaipw-B-wnesi the trail
thirjaajh Majmgaij Haaasaoek ia dM Evergkdes National
Park WM apanad ia April IflSO— dtna trees ia die ham-
rriock wen kaowa to bear Hand Fern; by June of that year
thanwMaoao.

Tha habitat ia which the Hand
Fern one* grew • not yat aba ant from South Florida, for it
is often poorh/ dnsaad and ill adapted to development.
But thoae piaeaa when dsk iara stti occurs must be pro-
tectad from fin and lar mattafjy froea the depradattons of

to its collection,
the Hand Pom wiB not loaf persist in Florida.

SELECTED JUEPEJIfMCES.
Maainr. M. H 1974 The

•): Fertile lobe Pen Jour. 64:33-
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D»nielB Wird

Endangered
EVERGLADES FEPEROMIA

Peptromi* flaridena Small
Piperaceae

Dkotyladoneae

OTHER -VAMES:
Scientific lynonym: AAyncfcopAorum /Toridanum

S îU) Small

The Everglades Peperomia is an epi-
The stems are stout with the branches elongated

^4 oAaa viae-Uke. The leaves are ovate to orbicular. 5-
lOcaikiag. aad atrrawed to a short petiole. Theinflores-
(ctee is a ihort-stalked spike usually 6-10 cm long, with
A* rachis up to 5 mm thick

MJVC& This species is endemic to South Florida, mostly
or perhaps entirely in Oade County.

HABITAT: The plant is epiphytic, mainly on the trunks of
oak me* in hammocks.

SPECIAL/ZED OR UMQUE CHARACTERISTICS. This
a oes of the two species of Florida ftperumie that are ept-
povac. The other. rVperames ottkst/Wts (L.) Dtotr, is
umally raeoictad to decaying bark of logs and stumps and

pressrs the sound bark of ttviog wood aad often oc*
c«i fiar above tha pound la the tapper btaimhea of the
traas. It is unusually attractive growtag km oosabtaaoon

or STATUS CLASSIFICATION: ia i9M j. TL
escribai dUs aktat as appareat ̂ tjaa entering «oy

of the CvenrfaaW leys." Nowoarjr a Ssw surviv-
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Small J. K. 19M. An additional species of />rpen>nu«
from Florida. Torreya 28:109-110.

Small J. K. 1991. The wild pepper-plants of continental
United States. Jour. NY got Card. 32:210-223.

Small. J. K. 1933. Manual of the Southeastern Flora. NY
1554pp.

PREPARED BY John Popenoe.

•Ulsbtbaad.

5CLCCTCO UFEACNCreS:
II W. aad O.

Uafr.ofM
»•

1971. A Flora of Tropical
Coral CebUa. Fla. 96t

STAB-SCALE FERN

(Spcanf. « Wittd.) A. R. Smith«»_»- — - « .----msypoocBcvae
FibdDae

OTHER NAMES:
Soeotiac syaoayaw rleopslHs «Kroicpis (Liebm.)

Foura.: fulyiiuiHam eatroispit Uebea.

DESCRIPTION: Star scab Fern is a ssaafl epiphytic (ere.
Ibfnaomeisadarkbrowa. ileadar stnod. about i mm
in diaoMter. craeptaf aad braarhiag esteaaWy oa its
host tree. The rhiaosae • covered with loag, dease. rusty

fronds arescsttsmd. w*avaty short sttpaadiatan <

froai 6 to IS caa loaf aad S to IS mm broad OD tha knar
l«*f wrikM. oa «tdisr atd* of th« otidrtb. is a n*U row of
orcukror, mora fsoanBy. aeloafsorl Frotmdteg among
tho tponaaja of tho soras an spadai ututscttva hatn. or
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parapnysea, which expand into muro-rayed, star-Uke, pat*
talc disci (whence the. cuiHiuun name) that wary quickly
becone detached from the maturing sonu.

RANGE; This is a plant of the lands bordering the Carib-
bean. It extends from tropical South America to southern
Mexico and to the Antilles. A single station has recently
been discovered in northeastern Broward County, Flor-
ida.

HABITAT: Star-scale Fern is an epiphyte, with rhizomes
that creep over the trunks and branches of trees in tropical
hammocks. The Florida collections have been obtained
from the limbs of Pond-apple (Annona giabn).

SPECIALIZED OR UNIQUE CHARACTERISTICS: This
fern is a tropical epiphyte, one of the species that demon-
strates the floristic ties of Florida with the New World
tropics.

BASIS OF STATUS CLASSIFICATION: Only a very few
plants of this species are known in Florida, from a very
small area. Because of its rarity, it is now sought by collec-
tors who wish it for cultivation as well as for scientific spec-
imens. The location in which it grows is threatened by
drainage and residential development.

SELECTED REFERENCES.
Howard. R. A. 1877. Flora of the Lesser Antilles, VoL «

Pbjridophylm, By C. R Proctor. Arnold ArboretunT
Jamaica Plata, Man. 414 pp.

PREPARED BY. Daniel B. Ward.

Flsj.31 Star seals Fem(Miue«to>.«iMhM)= HabttX 1/3;
underside of farttb frond X */* palate scale X 15.

RECOMMENDATIONS: Habitat preeervmbon. by restric-
tions against further drainage and development is essen-
tial if this fin is to survive hi the state. Even beyond
habitat preservation, the species must be guarded against
collection by those attracted by its rarity.

LEVVTWS POUCALA

Small

Dicoty

DESCRIPTION: Lee tun's Polygala is a perennial, with a
small taproot and a crown from which grow annually 1 to
several stems that spread and than curve erect. At the tall-
est they an about 20 cm. The leaves are small and spam.
late and an scattered alternately along the lower half of
the stem, with several smeller leaves appearing in the tail
of each Inrpr one. The normally opening flowers, on the
upper third of the stem, are an attractive purplish-red.
Each flower to no man than 4 mm long and has as its most
conspicuous feature i eakrged and wing-like sepals, be-
tween which the largest petal farms a keel that ends in a
minute raft of finger-ate projections. The fruit is a small
oblong capsule, partly enclosed by the 2 persistent, en-
larged sepals.

Lewton's Potygak is ciosety related to two other spe-
cies. P. crtMas and P. polygtma. This group is character-
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Fern Forest Nature Center is a 254-acre regional park, it is home to 32 species of ferns, including the Hand adder'
lounge fern (Oohtoolossum oalmatum). a stat«-dMign*t*<* mn**^*,** tf^Kiti *J1O the thrtjwnad (federal
designation) Eastern indigo snake may be found m the park. '-*.. 'i.. *

^ •̂̂ ^^
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The park is located in the Margate Estates area, northwest of F.LE.A.
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SOIL SURVEY OF BROWARD COUNTY AREA. FLORIDA
OY ROBERT F. PCNDLETOY HER5HEL D. DOLLAR. A.ND LLOYD LAW. JR..

>OIL CONSERVATION SERVICE

IMTED fTVTES DEPARTMENT OF \CRICILTI RE. SOIL CONSERVATION
SERVICE. IN COOPERATION WITH UNIVERSITY OF FLOH1DA. INSTITITTE
OF FOOD A.ND AGR1CILTVRAL SCIENCES. AGRICLLTVRAL EXPERIMENT

STATIONS. SOIL SCIENCE DEP XRTMEVt

BROWARD COUNTY AREA is in Broward County
and the southeastern part of Florida 'rig. 1). It

- -J <»- - - - -

has a total land ar«m of 189.273 acres or about 296
square miles. Fort Lauderdale ia the county stat of
Broward County. Tht survey area ia boundtd by Dadt
County on tht south, a conservation art* on the west.
Palm Btach County on tht north, and an arta denned
along Rang* line 42-43E to Atlantic Boulevard, west
on Atlantic Boulevard to Powerline Road, south on
Powerline Road to Oakland Park Boulevard, west on
Oakland Park Boulevard to Sunshine Parkway, and
south on the Sunshine Parkway to the Dade County
line.

Most of the survey area is low. nearly level land at
an elevation of 2 to 10 feet above sea level. Two sand

ridges are in the area. One is a coastal ndge that ex-
tends from Palm Beach County and ends south of
Pompano. The other is known as Pine Island and is
west of Davie and north of Cooper City. This ndge
consists of only about 400 acres but is at the highest
elevation. 29 feet, in the Area. The average tempera-
ture is 75.4° F. Rainfall is abundant, but is unevenly
distributed.

The county had a population of 620.000 people in
1970.1 Almost all of the people live east of the conserva-
tion area.

Generally, farm activity has diminished, but some
citrus crops, winter truck crops, and cattle are pro-
duced.

The Area is very popular with tourists and retired
persons because of the warm climate in winter and :he
various available recreational facilities.

How Thi» Survey Wa» Mad*
Soil scientists made this survey to learn what kinds

of soil are in the Broward County Area, where they are
located, and how they can be used. The soil scientists
went into the county knowing they likely would find
many soils they had already seen and perhaps some
they had not. They observed the steepness, length, and
shape of slopes, the size and speed of streams, the kinds
of native plants or crops, the kinds of rock, and many
facts about the soils. They dug many holes to expos*
soil profiles, A profile is the sequence of natural layers
or horizons, in a soil; it extends from the surface dowi
into the parent material that has not been change-
much by leaching or by the action of plant roots.

The soil scientists made comparisons among the prc
flies they studied, and they compared these pvotili
with those in counties nearby and in places more di:
tant. They classified and named the soils according \
nationwide, uniform procedures. The soil senes ar
the soil phatt are the categories of soil dassificatic
most used in a local survey.

Soils that have profiles almost alike make up a s<
senes. Except for different textures m the surt'a

This ftrur* it taktn from statistical data of •.he US Den a
mcnc of Comnwret. Bunau «( tht C«n»ui.
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cation exchange capacity and then multiplying by 100.
Organic matter was determined by a modification of

the Walklev-Black wet-combustion method as outlined
m procedure 6Ala. Total nitrogen was obtained by the
jemi-micro Kieldahl method as shown in procedure
5B2a. Resistivity (ohm em> or an "R" value was ob-
tained using a Model 100 Corrosion Tester. The cor-
rosion potential or a "C" value that was obtained from
tr.e m a n u f a c t u r e r s tables is directly related to • the
••R" value. The smaller the "C" value, the less the
corrosion and the greater the expectancy of pipe life.
Generally. C values range from 1 to 10. and pipe life
ranges accordingly from 20 to 2 years.

Bulk density, hydraulic conductivity (saturated),
,nd water retention .it 0.10 and <V33 bar were mea-

sured on 3 by 5.4 centimeter cylindrical (undisturbed)
soil cores. Water retention at 15-bar suction was de-
termined on disturbed or loose soil samples by proce-
dure 4B2.

Water retention difference was calculated using the
formula

WKD (in in) = 1 - (or ,V> bar ̂  - 15-bar rr__________-j____lu_____________
100

x bulk density, moist --r- bar was used for sandy

soils and •* bar for organic soils. Water retention dif-
ference is considered by many to closely approximate
available water capacity.

Additional Fact* About the Area
Soil is intimately associated with its environment.

The interaction of all factors determines the overall
behavior of a soil for a given use. This section dis-
cusses bnertv the maior factors of the environment
other t han those that affect the use and management
of soils. The factors discussed Are climate; transporta-
t ion, markets, and farming: water supply and natural
resources: and physiography and drainage,

Climate "
The climate ot Broward County is characterized by

long. warm, humid summers and mild winters. The
moderating influence of the waters of the Atlantic on
maximum temperatures in summer and minimum tem-
peratures in winter is quite strong along the immediate
const but diminishes noticeably a few miles inland.
The moderation of the coastal winter temperatures
gives this section of the survey area a tropical climate
(temperatures of coldest month higher than 64.4' F).
while the rest is designated as humid subtropical.

Rainfall also has a much greater variation in an
east-west direction than it has in a north-south direc-
tion. Precipitation occurs during all seasons but on the
basis of mean monthly totals of precipitation, a rainv
season of 5 months from June through October brings

•By Jtstcj T. BRAOLCY. climatolorist for Florid*. National
\V*tthtr Strvict. U.S. Dtomrtmtnt of Commtrc*. For conveni-
ent* in orvMntinon this Mction includ* chmmu data for all of
Broward County.

nearly 65 percent of the annual rainfall and a reiativelv
dry season of 5 months from November tnrough Marc-
produces onlv about 20 percent of the annual totaJ
Average annual rainfall totals range from 60 mcr.es
along the coastal sections to nearlv 64 mcnes a few
miles inland, and then diminish to 50 incites aiong tr.e
western border of Broward County.

Most summer rainfall comes from showers ?.r.~
thunderstorms of short durat ion. They are sometimes
heavy, with 2 or 3 inches of ram falling w-.t:-.-.?. -.
period of I to 2 hours. Dav-long rams m summer i:e
rare. When they occur, they are almost a l w a v s .-\5SG-
ciated with tropical storms. Winter and s ] i r : v g -.-ai-s
are not generally so intense as summer t r . umers^ow-
ers. A 24-hour rainfall of almost 0 incr.es rv. . .v '-*
expected to occur sometime during the year IT. aoou: ".
year in 10 on the average.

Hail falls occasionally in thunders torms but t/.e
stones are genernllv small and seldom c;.use rr.•.::••
damage. Fourteen tornadoes were reixirted in Biouar- ;
County during the 12-year period 1959-71.

Temperature and precipitation data for the -er.c<i
1962-71 are shown in table 17. The data recorded .-it
the Fort Lauderdale Experiment Station are renre-
sentative of weather conditions in the eastern section
of Broward County, but away from the immediate in-
fluences of the Atlantic. Table 18 gives a comparison
with other wwther stations within Broward Countv
The Experiment Station is located 5 miles southwest of
the Fort Lauderdale Post Office, while the Dixie Water
Plant is within the city limits. 2 miles southwest of the
Post Office. The Bahia Mar observations are taken at
the Yacht Gub on the ocean. 3 miles east of the Post
Office. North New River Canal No. 2 is a weather sta-
tion that collects rainfall data only. It is located on the
northern border of the countv, centered midway be-
tween its eastern and western boundaries

Summer temperatures have few day-to-day van
tions. and temperatures as high as 98: F are rare I:
45 years of record at the Dixie Water Plant, oniv oru
reading of 100* has been recorded. T \ventv years of
observation show a record high of 98' at the Experi-
ment Station and 9ft* at Bahia Mar.

Winter minimum temperatures have considerable
day-to-day variations due largely to periodic invasions
of cold, dry air that has moved southward from Can-
ada. At the Experiment Station, temperatures of 32"
or below have been observed on only 11 davs dur.r.t
the past 10 years. In 1 of the 10 vears. no freezir.;
temperatures have been observed. Data from sta t ion
run bv the Federal-State Frost Warning Service shov
that in the 30-year period 1937-67. there were 2
nights on which the temperatures reached 32" or belov
the const, and 75 nights inland along the western edz
of Broward County. Calculations show that :n :he sam
period there were 100 hours with temperatures of 3C
or below along the coast, increasing to 300 hours :r
land. The lowest temperature reported in the For
Lauderdale area during the last 45 years was 23
Table 19 gives the record of low temperatures a: Dav»
a Frost Warning Station located in the interior south
eastern section of Broward Countv. This terr.peratui
record can be considered representative of the dirr.at
for truck fanning in the eastern sections of the surve
area.
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TABLE 19.—Record of Low temperatures

[P«nod of

Ptretnt of wisoni at or b«low Tanoui Utnp«rarur« btfo;

7«np«ratur«

•r )
36 i
32 !
23 '
28 '•
24 .

l
.NTov«mb*r > D«e«mb«r:o 10

o
o

o
o

o

23
13
0
0
0

D««*mbtr January Ftbru»ry March
30 19 IS 10

57 |T
33 57r •?
0 0

100
77
33
17

I
100 !
83
33
17
3

March
30

"33
33
*3

Four airports are available for use—Fort Lauder-
'-iaie-Hollyu-ood International Airport. Fort Lauderdaie
Executive Airport. Pompano Beach Airport, and North
?ern- Airport. Onlv Fort Lauderdaie International
Airport has scheduled commercial airline flights. The
other airports are mostly for private planes.

The largest state owned fresh-vegetable market in
Florida is the Pompano State Farmers' Market. This
market handles vegetables from the survey area and
from the southern part of Palm Beach County. Most of
the citrus is processed in other counties. More grape-
fruit is consumed than is produced in the county.

Not much farming was practiced in the Broward
Countv Area before 1910. Drainage was established
with the formation of the Napoleon B. Broward Drain-
age Distinct. 'After drainage was established, citrus
groves were planted between the New River and South
New River Canals. Most of the winter vegetable crops
"ere grown in the same area, but planting soon spread

. primarily to the north as the area was developed (9).
According to the 1950 Census of Agriculture, approxi-
mate! v 700 farms and 45 dairies were in Broward
Countv m 1950. By 1969. the number had decreased to
291 farms and S dairies. Farming in the Area generally
.3 still on the decrease.

This is one of the few places in the United States that
(ins either a tropical or humid subtropical climate. A
large percentage of the soils are nearly level, poorly
drained, and infertile. Another fairly large group of
soils are organic and nearly level, very poorly drained.
and relatively fertile. With drainage and proper fer-
•;!::ation. all of these soils product excellent winter
truck crops.

The coastal areas have excellent facilities for fishing
and boating.

Water Supply and Natural Resources
The water supply for the cities in the Broward

Countv Area comes primarily from municipal wells.
.*iany private wells are used mostly for watenng lawns.
Because porous limestone is below most of the soils,
water can move laterally for long distances. The
water in the canals can be regulated to help recharge
the ground water during dry periods.

Although most of the Area receives about 60 inches
of rainfall annually, this amount may not be sufficient

to provide water needs in the future. The main . - i ter-
nate source could be Lake Okeechobee to the nortr. of
the survey area.

Climate is considered one of the most important
natural resources of the Area.

Physiography and Drainafe
The Broward County Area can be divided into three

general parts based on differences in physiography and
soils.

The western part is a nearly level, generally treeless
saw grass plain that appears to be flat. The soils are
organic and overlie limestone. In many places the soiis
are shallow. Under natural conditions, water stood on
these soils for months and only during extremely dry
seasons was the surface exposed. Today, these soils
have been drained, and water stands on the surface for
only short periods. With drainage, the organic soils are
subject to oxidation and subsidence. When exposed to
air. organic matter is oxidized or slowly burned up.
and this gradual loss of organic matter results in sub-
sidence or a lowering of surface elevation. Also, during
dry seasons, wildfires have owned some of the organic
surface soil, and decreased the thickness of the organic
material.

Very little of the organic soils are presently farmed.
A few acres are in improved pasture. In recent years.
after some drainage, several types of trees have become
established. These trees are melaleuca. Australian pine.
and \vaxmyrtl0. One method used for developing the
organic soils for urban use removes the organic mate- .
nal and adds fill consisting of rock or sand.

The central part consists of nearly level, grassv
areas interspersed with small ponds. The soils here are
wet and sandy and are underlain by limestone. Before
drnmage. water stood on these soils for several monrr.s
each year. The original vegetation was water-tolerant
grasses and a few cypress stands. In the higher areas.
nine and palmetto were common. These areas are now
farmed, and with drainage produce excellent pasture
and truck crops.

This is also an area of rapid urban development The
underlying limestone is mostly porous, rnd water
moves through it laterally for long distances. Water-
control ditches can be further apart in these soils t.-.an
in soils underlain by sand or loamy material. For urban
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at Davit in Broivnrd County
record 1937-67]

Percent of seasons at or selow various temperatures after—

November:o Decerioer
10

December
10

January
19

Februaryia March Ma"-10 :6~"

100
93
37
t •*

"3

100
30
37
17
3

100
•3
30
10
3

S3
SO ;
20 i
17
3

50
17
3
0
0

13
3
0
0
0

1

)
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development, fill is commonly added to raise the eleva-
tion :o sucn a level that water does not cover ::;e soil
surface.

The eastern part is made up of low. sandv ndyes. a
part of winch is commonly referred to .is rlatwoods.
The vegetation is mostly pine, palmetto, and native
grasses. The rtatwoods part is made up of deep, poorly
droined. nearly level, sandv soils. Thest soils have been
used mostlv for truck crops and pasture, but are rap-
idly being developed for urban uses. They require
drainage, and fill is added to low areas so that the
entire acreage can be developed. The other part is made
up of deep, excessively drained or well-drained, sandy
soils, many of which, are developed for urban uses.

The major drainage systems in tht Area flow from
west to east and drain into the Atlantic Ocean. These
systems are the Hillsboro Canai At the Palm Beach-
Broward County line, the Pompano Canal at Margate.
the Midriver Canal at Lauderhill. tht North New River
Canal at Davte. and C-9 at tht Dade County line.
These cannls are under the control of tht Central and
Southern Florida Flood Central District.
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Glottary
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n

A group of soils reoeraphieally associates .r.
a characteristic repeat me pattern.

\«*iUMe> +»ter fepnettv (also termed avai lable moisture c i D a c -
i t y i . The capacity of soils to hold water ava i lab le for _:=e
>iy most plants. It is commonly denned a* the diftV-e-ce
between the amount of soil water at rield capacity ana :r?
amount at wilting point. It is commoniy evpresiea as ..-.cr.es
of water per inch of soil.

Bmtf Mtaratioei. The decree to which material -ha t has -ase-
exehanto properties is saturated with excr.anreame ca : .? - . -
othor than hydrogen, expressed as a percentage ->• :-e
cation-exchango capacity.

da*, .it a soil separate, the mineral soil panicles >s.« rr.an
0.002 millimeter in diameter. As a soil textural : a><
material that is 40 percent or more c!ay. less than ,5
cent sand, and less than 40 percent s i l t .

Compts*. *aiL A mappinr unit consisting of different < . - i s
soils that occur in such small individual areas or - ?ucn
an mtncate pattern that they cannot be snoum seoarate: .
on a puMiahablo soil map.

r. *wiL The feel of the soil and the ease with -v h;ch a
tump can bo crushed by the Angers. Terms common.v .sea
to describe consistence are—

r.—Noncoherent when dry or moist: does not hold :o-
fether_in a maaa.

moist, crushes easily under rtntl* orejjur*
between thumb and forefinger and can be pressed :a?ecner
into a lump.
.—When moist, crashes under moderate nressure -«-

tweon thumb and forennger. but resistance s a i s t .nc : . - /
noticoablo.

r.—Warn wot. readily deformed by moderate pressure
but can bo pressed into a lump: will form a • v : i e v - ° n
rolled between thumb and forennger.

S<ie*y.—Whoa wot, sdhores to other material, and -e^s -3
stretch somewhat and pull apart, rather than :a o u . . fn>e
from other material,

ffart.—Wnon dry. modoratoly resistant to pressure: -i.-. :e
broken with diflcuity between thumb and forerine-er

Soft.—Wan dry. brtaka into powder or individual ?ra:r.j
under very slight pressure.

C«m«nf«<.—Bard and brittle: little affected by moisten.-.?.
Drmiiua* ciaee (natural). Refers to the conditions of

and duration of periods of saturation or partial satura
that existed during the development of the so,I. as or
to altered drainage, which is commonly the resu;t of
ci»l dra:naga or irrigation but mav be caused 3v :he <
deepening of channels or the blocking of dnmare -
Seven different classes of natural soil drama*? m
nixed.

:on
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BISCAYNE AQUIFER

The Biscayn
from south Palm
for the Florida
mainland. It is
is more than 200
an edge 35 to 40
aquifer forms an
Florida (fig. 3)
District (SFWMD)

Description

e aquifer supplies all municipal water supply systems
Beach County southward (fig. 1), including the system
Keys which is supplied chiefly by pipeline from the
a highly permeable wedge-shaped unconfined aquifer that
ft (feet) thick in coastal Broward County and thins to
mi (miles) inland in the Everglades (fig. 2). The
important unit of the hydrologic system of southeast
which is managed by the South Florida Water Management

The Biscayne aquifer is composed of limestone, sandstone, and sand.
In south and west Dade County the aquifer is primarily limestone and
sandstone, but in north Dade County, Broward County and south Palm Beach
County the aquifer is primarily sand. Generally, the sand content in-
creases to the north and east.

In Dade County (fig. 4) oolitic limestone and quartz sand form the
upper part of the aquifer (Parker and others, 1955, Plate 4). The
limestone is thickest along the coast, possibly as much as 40 ft., but
the base is usually less than 20 ft below sea level. Inland, the
oolitic limestone thins and then disappears beneath the peat soil of the
Everglades. Oolitic limestone is usually cross-bedded.

Fine to medium grained sand fills solution cavities in the oolitic
limestone. Parker and others (1955, p. 102) indicated that the solution
cavities occupy a significant volume of the limestone, causing it to
have high horizontal and vertical permeabilities. It is the high
vertical permeability that permits rapid infiltration of rainfall to
the water table. Where the liaestone does not crop out, it is covered
by quartz sand (fig. 4) which also permits rapid infiltration of rain-
fall.

In the east part of Dade County, extending north as far as Fort
Lauderdale, the lower part of the oolitic limestone contains bryozoans
(Hoffmeister, 1974, p. 39). The bryozoan section slopes upward to the
west to emerge at the surface in the Everglades. Near the coast the
bryozoan section is as much as 10 ft thick (Hoffmeister, 1974, p. 39);
it thins to the west beyond the east boundary of Collier County. The
bryozoan limestone is also riddled with cavities which contribute to its
high horizontal and vertical permeability.

Below the bryozoan layer, the Biscayne aquifer is composed of hard
limestone containing numerous cavities, often cavernous. Because of the
extremely high permeability of this limestone, all large-capacity wells
are completed in this part of the aquifer, generally 40 to 100 ft below
the land surface. The cavernous section generally does not contain
loose sand. The aquifer does, however, contain thin interbedded layers



of hard, dense limestone in south Dade County, interior parts of Dade
County and southwest Broward County. The dense layers probably are
discontinuous and may locally retard, but do not prevent the vertical
circulation of ground water. Beneath the coastal areas unconsolidated
quartz sand separates the bryozoan limestone from the deeper hard
limestone. The sand content increases northward which results in a
corresponding decrease in overall transmissivity of the aquifer.

Parker and others (1955, p. 160) stated that the Biscayne aquifer
"is the most productive of the shallow nonartesian aquifers in the area
and is one of the most permeable in the world". He suggested that in
east Dade County the transmissivity (hydraulic conductivity x saturated
thickness « transmissivity) of the aquifer ranges from 4 to 15 million
gallons per day per foot (Mgal/d/ft) (S.xlO5 to 2.0xl06 ft2/d). He
applied a median value of 5 (Mgal/d/ft) (6.7x105 ft2/d) (Parker and
others, 1955, p. 270). These values were obtained from aquifer tests
using high-capacity wells, and by analyzing water-table contours adja-
cent to canals and in well-field areas. Storage coefficients from
aquifer tests ranged from 0.047 to 0.247 (Parker and others, 1955, table
16).

The approximate areal distribution of transmissivity of the aquifer
is shown in figure 5. Along the coast and in the northern part of
southeast Florida the aquifer is thickest, but because it is composed
mainly of sandy material, the transmissivity is lower. In central and
south Dade County the aquifer is thinner, but the hydraulic conductivity
is high because of the cavernous limestone; the transmissivity is,
therefore, high. The decrease in transraissivity to the west is due to
the thinning of the aquifer.

The transmissivity ranges from about 3 Mgal/d per foot (4.0x10$
ft2/d) in southeast Broward County to 0.4 Mgal/d per foot (5.4x10̂
ft2/d) in the northeast coastal Broward County (Sherwood and others,
1973, p 66-67) and in the vicinity of Boca Raton (McCoy and Hardee,
1970, p. 25). Values increase to about 4 Mgal/d per foot (5.4x10$
ft2/d) (Sherwood and others, 1973, p. 66) in interior parts of southern
Broward County. In Boca Raton, fine and medium sand extends to at least
60 ft below the surface. Permeable limestone at greater depth is dis-
continuous and becomes increasingly sandy north of Boca Raton (McCoy and
Hardee, 1970, p. 7-11). Storage coefficients in Broward County are as
high as 0.34 (Sherwood and others, 1973, p. 67).

1

Soil Cover

The soil that covers southeast Florida is of hydrologic importance
because it controls the infiltration of rainfall, the operation of
septic tanks, and indirectly relates to the quality of the ground water.
The infiltration of rainfall is rapid in areas covered by sand or where
soil is absent; infiltration is retarded in areas covered by marl or
clayey soil.

8



In the agricultural areas of south and interior Dade County,
irrigation wells are usually rotary drilled to depths of 25 to 35 ft.
Casing is not required because the aquifer is solely limestone. Hun-
dreds of these wells are drilled at spacings as small as 300 ft. A
large capacity irrigation pump mounted on a truck is moved from well to
well and each is pumped for short intervals at rates of 500 to 1,000
gpm.

Thousands of small diameter (2-inch) wells are used throughout the
year for irrigation of residential lawns and shrubs. These wells, about
20 to 50 ft deep, are normally pumped at rates of 25 to 40 gpm. In
areas near the coast or adjacent to tidal canals no fresh ground water
is available so residences use municipal water for lawn irrigation.
Shallow wells of small diameter are also used for domestic supplies in
areas not serviced by municipal systems.

Recharge and Discharge

The Biscayne aquifer is recharged principally by rainfall. The
average annual rainfall in the lower east coast area varies areally frorf
58 to 64 in; the annual extremes experienced are 29 in and 106 in (Leach
and others, 1972, p. 9-10). The rainy season, June - October, con-
tributes about 70 percent of the total. During this period heavy rains
are associated with tropical disturbances and frequent short, local
downpours. Light to moderate rainfall during the dry season is asso-
ciated with cold fronts moving southward through Florida.

The oolitic limestone and sand that form the upper surface of the
aquifer readily absorb rainfall and move it rapidly to the water table.
The rapid response of the water table to rainfall in the Miami area is
indicated in figure 9. Infiltration of rainfall is retarded but not
prevented in interior parts of Dade and Broward Counties where thin marl
deposits cover the surface, and along the shallow elongate depressions
that dissect the urban area. Other sources of recharge to the aquifer
are: (1) Connate ground water of inferior quality (Parker and others,
1955, fig. 221) along the upper reaches of the Miami, the North New
River, and the Hillsboro Canals in Broward and Palm Beach Coi .̂ ties
(northwest of the limits of the Biscayne aquifer) that is transferred
eastward during dry seasons; (2) Water from Lake Okeechobee released by
the SFWMD into the Miami Canal during the later weeks of the dry seasons
to replenish the Miami area; and (3) Effluent from septic tanks, certain
sewage treatment plant and disposal ponds scattered throughout the urban
area.

Parker and others (1955) and Meyer (1971) estimated that 20 in of
the approximately 60 in of annual rainfall in Dade County is lost
directly by evaporation, about 20 in is lost by evapotranspiration after
infiltration, 16 to 18 in is discharged by canals and by coastal seepage,
and the remainder is utilized by man. Sherwood and others (1973, p. 49)
indicated comparable values for Broward County. Thus, nearly 50 percent
of the rainfall that infiltrates the Biscayne aquifer is discharged to
the ocean, a reflection of the high degree of connection between the
aquifer and the canal system.

15
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NUS CORPORA TION INTERNAL CORRESPONDENCE

C-586-3-0-209

TO: " K D Pass, Florida Section leader DATE: March 22,1990

FROM: W Smitherman^^J^ COPIES: 0hil Blackweil
Sob Donaghue
Katharine Siders

SUBJECT: Municipal Water Systems for Broward County, Florida

Due to the large number of sites in Broward County to be assessed, I have assembled a data
base for the municipal water systems in the county. Information was obtained during visits to
the municipalities, telephone conversations and through the mail. Two basic documents
were generated, the first being the data base (attached as Appendix A) to provide the system
names, a principal contact to verify information, telephone numbers, addresses, the number
of connections or population served, number of wells and wellfields and a remarks section.
The second document is a detailed topographic map showing the extent of the municipalities'
distribution system along with the location of their wells and wellfields. in addition to the
topographic map, almost all the municipalities provided maps, showing their distribution
areas along with the wells and wellfields, for additional reference if needed.

The topographic map will be available in a central location so that the project managers can
locate their sites on the map. The project managers can then identify the systems (wellfields)
within the 4-mile radius of their sites and use the data base to call up only those municipalities
within the 4-mile radius that pertain to their sites.

In preparing this information, several interesting items were identified:

1 The city of Ft. Lauderdal* provides potable water to the cities of Wilton Manor and
Oakland Park, since they do not have wells.

2. The city of Coconut Creek purchases water from the Broward County Utility Dept
(BUCD)-2A wellfield. Coconut Creek does not have municipal wells.

3. The city of Coral Springs has 4 different systems within the city limits. Coral Springs
Improvement District provides potable water to the southern third of the city The city
of Coral Springs provides water to the middle third of the city. Royal Utilities (a small
area) and the North Springs improvement District provides potable water to the
northern third of the city.

4. Broward County Utility Department (BCUD) has 7 systems in the county; however,
system SCUD 3C is off-line and potable water is provided by the city of Hollywood.

5. All systems in the county have emergency hook-ups with other municipalities, except
the Royal Utilities in Coral Springs. This system has no emergency hook-up.

6. Several communities have multiple wellfields; in all cases the water is mixed in the
distribution lines. The three systems for the city of Plantation are presented since the
number of connections for each were available.



7 The depths of wells were not recorded on the data base, since all the wells are
obtaining water from the Biscayne aquifer, a sole-source aquifer However,
information obtained during interviews revealed that most municipal wells ranged
from 80-120 feet below land surface (bis).

8 in general, the distribution area for each municipality was normally the corporate city
hmits.'*

'he objective of this memorandum was to gather the needed information into one source
and to assist the project manager m obtaining the groundwater use data necessary to
complete the site assessments in a timely manner. Bringing together all the municipal
systems in the county into one data base and one map showing the locations should expedite
this process. Any project managers wishing to access the data base should consult either you
or me.



MUNICIPAt MATER SYSTEM
FOR BMOWAHO COUNTV. PL

03/28/90

SYSTEM

BCUD - 1A

BCUD - IB

BCUD - 2A

BCUO - 3A

BCUD - 3B

BCUD - 3C

BROADVIEW

BROADVIEW PARK W.D.

LOCONUI CREEK

CONTACT
PHOME

MIKE SCOTTIE
(306)960-3061

MIKE SCOTTIE
(306)960-3061

MIKE SCOTTIE
(306)960-3061

MIKE SCOTTIE
(305)960-3051

MIKE SCOTTIE
(305)960-3051

MIKE SCOTTIE
(305)960-3051

MIKE SCOTTIE
(305)960-3051

MIKE SCHWAB
(305)583-4223

GARTH HINCKEL
(305)973-6764

AOONESS

BROWARD CTV UTIL DPT
2401 N POWER LINE RD
POMPANO BEACH. FL
33064

BROWARD CTV UTIL DPT
2401 N POWERLINE RD
POMPANO BEACH. FL
33064

BROWARD CTV UTIL DPT
2401 N POWERLINE RD
POMPANO BEACH. FL
33064

BROWARD CTV UTIL DPT
2401 N POWERLINE RD
POMPANO BEACH. FL
33064

BROWARD CTV UTIL DPT
2401 N POWERLINE RD
POMPANO BEACH, FL
33064

BROWARD CTV UTIL DPT
2401 N POWERLINE RO
POMPANO BEACH. FL
33064

BROWARD CTV UTIL DPT
2401 N POWERLINE RD
POMPANO BEACH. FL
33064

BROADVIEW PARK W.D.
1955 SW 50TH AWE
PLANTATION. FL
33317

COCONUT CK WATER DPT
4600 W COPANO RD

(P)OP SERVED * OF t OF DAIE
(C)ONNECTIONS WELLS FIELDS ENIERED KtMAHKS

10843 (C) 7 1 03/19/90 Emergency hookups -ith
Ft. Lauderda !• , Tamarac ,
ana l dueler dale

3397 (C) 5 1 03/15/90 In pioduction 0 hrs/day.
Interconnect xtth BCUD- 1 A
Emergency hookup with Ft.
Lauderdale

16170 (C) 9 2 03/15/90 Emergency hookups «tth
Oeerf ield Beach

5305 (C) 6 1 03/15/90 emergency hookups with
Dan ia. Ft. Lauderdale

6207 (C) 4 1 03/15/90 Emergency hookups xtth
Miramar and Hollywood

3648 (C) 3 1 03/15/90 Syst em OrF -L 1 NE ; Purchas-
ing Hater from City of
Ho 1 1 yMOud

2185 (C) 3 1 03/15/90 Emergency hookups with
Tamarac and N. Lauderdale

1600 (C) 1 1 03/19/90 Emergency hookups «lth
Plantat ion

32000 (P) 0 0 03/19/90 HutdUle Mdter supplied l>y
BCUO - 2A

LOGPtK Li I V utUHut HACKNtV
(305)434-bbl9

COCONUT CREEK. FL
33063

COOHfcH C l I V U I I L
90 SW bOIM PLACfc
COOPtH CI f¥ , t-L
33328

7bOO (C) O J / l b / 9 0 Emergency hookups „ i tn
Don id and boiidwen t ui a



MUNICIPAL WATER SYSTEM
FOR BROWARD COUNTY. FL

03/28/90

SYSTEM
CONTACT
PHONE ADDRESS

(P)OP SERVED
(C)ONNECTIONS

* OF f OF DATE
WELLS FIELDS ENTERED REMARKS

CORAL SPRGS IMPRM OS CHUCK PERRON
(305)763-0380

CORAL SPRINGS

DAN I A

DAVIE

DEEHFIELD BEACH

AL PAZIN
(306)344-1172

DON WINOHAM
(305)821-7781

DANIEL COLABELLA
(305)797-1080

DALE HOLINBECK
(305)480-4270

FERNCREST UTILITIES ROBERT SALERNO
(305)888-6200

PT LAUDERDALE

HILLSBORO BEACH

MOLLANDALE

HOLLYWOOD

JAMES SINDELAR
(305)482-7858

RODNEV MAIN
(305)841-8937

MIKE GOOD
(305)458-3261

MARSHALL BERGAKtR
(305)921 32bl

CORAL SPRGS IMPRM OS
10300 NW 11TH MANOR
CORAL SPRINGS, FL
33071

CITV OF CORAL SPRING
8551 W SAMPLE RD
CORAL SPRINGS. FL
33075

BERRY AND CALVIN INC
2 OAKWOOO BLVO ST120
HOLLYWOOD. FL
33020

DAVIE WATER SYSTEM
6591 SW 45TH ST
DAVIE. FL
33314

CITV OF OEERFIELD BC
150 NE 2ND AVE.
DEERFIELD. FL
33441

FERNCREST UTILITIES
3015 SW 54TH AVE.
FT. LAUDEROALE. FL
33314

FT LAUOEROALE UTIL
P.O. BOX 14250
FT. LAUDERDALE. FL
33302

HILLSBORO BCH WATER
925 NE SAMPLE RD
POMPANO BEACH. FL
33064

DEPT OF PUBLIC WORKS
308 S DIXIE HWY
HOLLANDALE. FL
33009

CITY OF HOLLYWOOD Ul
P.O.BOX 229045
HOLLYWOOD. Fl
33022

30000 (P)

40000 (P) 12

4064 (C)

7000 (C) 16

10800 (C) 18

1600 (C)

56000 (C) 43

185 (C)

5500 (C)

130000 (P) 20

03/19/90 Enter geivty hookup* »1th
Cord I Springs

03/19/90 Emergency hookups w i t h
Coral Springs and North
Springs improvement Dtst

03/15/90 A d d i t i o n a l potable water
provided by BCUD. Ft.
Lauderdale and Holl/nood

03/19/90 Emergency hookups » i t h
H o l l y M U O d , Cooper C i t y
and Ft. Lauderdale

03/15/90 Emergency hookups w i t h
BCUD 2A. H i l l s b o r o bch
and Boca Raton

03/IS/90 Emergency hookups w i t h
Davie and Ft. Laudardale

03/15/90 Supply potable Hater to
W i l t o n Manor. Oakland
Park. BCUO. BC Port Auth.
Daiiia and Tamarac East

03/15/90 Emergency hookups w i t h
BCUD 2A. Deerfleld Beach.
Seasonal pop from 2300 -'
3UOO

OJ/15/90 b N e l l s shut dOMit. i a l t -
M d t e r i n t r u s i o n . A d d i -
t i o n a l »ater supplied by
N. Ml din I

UJ//a/ lJU S u p p l i e r p o l d b l e H d t u r l u
U d i i i o . Emergency riuoKups
H i t l i ^ n i i o i j r t j i i i i j HIUII 11 i -
po I I I 1ei



MUNICIPAL MATER SYSTEM
FOR BROWAHD COUNTY. FL

03/28/90

SYSTEM

LAUOERHILL

MARGATE

MIRAMAR

NORTH LAUDERDALE

CONTACT
PHONE

JOHN SCHRieFFEft
(305)739-0100

RICK VAN ACKER
(305)972-0828

LOU B ADAM I
(305)989-6200

EO GOEBELS
(305)722-0900

ADDRESS

CITV OF LAUDERHILL
2000 CITV HALL DRIVE
LAUOERHILL. FL
33313

MARGATE UTILITIES
1001 W RIVER OR
MARGATE, FL
33063

MIRAMAR CITV HALL
6740 MIRAMAR PKWV
MIRAMAR. FL
33083

CITV OF N LAUDERDALE
701 SW 7 1ST AVE

(P)OP SERVED * OF
(C)ONNECTIONS WELLS

8600

23723

12100

6320

(C) 7

(C) 12

(C) 9

(C) 3

» OF DATE
FIELDS ENTERED

1 03/21/90

2 03/19/90

2 03/15/90

1 03/19/90

REMARKS

Emergency hookups xtth
Plantation and Sunrise

Emergency1 hookups «tth
N. Laudardala and
Pompano Beach

Emergency hookups with
BCUU 3C and P«mbrok« Pine

Emergency hookups with
Tamarac. BCUD. arid

NORTH SPRGS IUPRM OS CHUCK PERRON
(306)753-0380

OAKLAND PARK

PEMBROKE PINES

PLANTATION CENTRAL

PLANTATION EAST

HLANIATION WEST

HOLLAND SALSBERRV
(305)561-6259

DAVE MARTINEZ
(305)435-6540

DUAINE WALLACE
(305)797-2169

DUAINE WALLACE
(305)797-2169

DUAINE WALLACE
(305)797-2169

NORTH LAUOERDAE. FL
33068

NORTH SPRGS IMPRM DS
10300 NW IITH MANOR
CORAL SPRINGS. FL
33071

OAKLAND PARK UTIL
3650 HE 12TH AVE
OAKLAND PARK. FL
3334

CITV OF PEMBROKE PNS
7960 JOHNSON ST
PEMBROKE PINES. FL
33024

CITV OF PLANTATION
700 NW 91ST AVE
PLANTATION. FL
33317

CITV OF PLANTATION
500 NW 65TH AVE
PLANTATION. FL
33317

CITY Of- PLANTATION
700 NW 91ST AVE
P L A N T A T I O N . FL
33317

5000 (P) 2

2700 (C) 0

31581 (C) 8

10043 (C) 10

9891 (C) 10

1336 (C) 0

Margate

03/19/90 Emergency hookups w i t h
Coral Springs. TMO (2)
nex H a l l s due 6/90

03/15/90 Potable Hater supplied
by C i t y of Ft. Lauderdala

03/15/90 Emergency hookups w i t h
Cooper C i t y , Hollywood
and Miramar

03/23/90 Interconnected w i t h
P l a n t a t i o n East System

03/2U/90 Emergency hookups w i t h
Ft. Lauderdale. Sunrise
and Brooard Park. Inter-
connected H i t h P l t n C n t r l

03/23/90 Pot a b l e »dtei supplied
by P l a n t a t i o n C e n t r a l

-3-



MUNICIPAL WATER SVSTEU
FOR BROWARO COUNTV. PL

03/28/90

SVSTEM

POMPANO BEACH

ROVAL UTILITV

SUNRISE

TAMARAC

MILTON MANOR

CONTACT
PHONE

STAN LEMCKE
(305)766-4105

DOUGLAS BRIGHT
(305)341-7565

MALTER GERRARO
(305)741-6570

LONNIE SCOTT
(305)726-2300

JOE MOSS
(305)390-2190

ADDRESS

POMPANO BCH PBLC MKS
P.O.BOX 1300
POMPANO BEACH. PL
33061

ROVAL UTILITV CO
8900 NM 44TH COURT
CORAL SPRINGS. FL
33065

CITV OF SUNRISE
4350 SPRINGTREE DR
SUNRISE. FL
33351

TAMARAC UTILITIES
7805 NM 6 1ST ST
TAMARAC. FL
33321

CITV OF MILTON MANOR
524 NE 2 1ST COURT

(P)OP SERVED
(C)ONNECTIONS

16900

173

29742

17074

4500

(C)

(C)

(C)

(C)

(C)

* OF f OF DATE
MELLS FIELDS ENTERED KfcMAHHS

22 2 03/19/90 Emergency hookup* »»th
bCUD ' 2 A

3 1 03/19/90 No Emergency hookups

28 3 03/22/90 Emergency hookups with
Plantation and Laudarhill

13 1 03/19/90 Emergency hookups w i t h
BCUD -IA and Lauderhill

0 0 03/15/90 Potable uater supplied by
c i t y of Ft. Lduderdale

MILTON MANOR, FL
33305
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132 WATER RESOURCES IN SOUTtBASTERN FLORIDA

CLIMATE AND VEGETATION

Climate is an important factor and has a profound effect on both
organic and inorganic materials. Southern Florida has a semi-
tropical climate. Rainfall is plentiful (50 to 60 inches per year)
humidi ty is usually high, winds blow most of the time, and an oc-
casional hurricane roars in from the tropical seas. (See section
on Climate, p. 15-56.)

The principal effects of climate upon topography in southern
Florida are brought about by the plentiful supply of rain that flows
over or enters the rocks and attacks them both chemically and
mechanically. Solution, a result of chemical attack onrcarbonate
rocks, produces the characteristic karst topography of a lime-
stone terrain.

Running water has carved valleys but in southern Florida its
principal effect Is solution. (Note on the hypsometric map, pi. 10,
the indentations partly brought about by streams working on the
marine texraces.)

On the flat terrace lands streams are sluggish and drainage is
imperfect. The combinatfon of physical conditions mentioned above
has developed one of the largest areas of principally organic soils
in the world—the Everglades. Outside the main body of the
Everglades—extending up Kissimmee River, Fisheating Creek,
and in old lagoons and swales between ancient beach ridges—other
smaller deposits of peat and muck have developed.

These organic deposits would continue to build up even today,
but they are prevented from doing so by drainage operations. This
problem has been discussed by Evans and Allison (1942, p. 34—46).

Not only is the climate favorable to the growth of swamp plants,
but it enables bunch grasses, pines, palmettos, and other semi-
tropical-to-tropical vegetation to grow on the old beach sands and
dunes. This vegetation helps to prevent continuous drifting of the
sands before prevailing winds and, by preserving their forms,
helps the immature drainage pattern to become better established.

SOLUTION

Southern Florida la underlain by limestone and other calcareous
deposits and, because surface waters usually contain natural
acids, solution plays a more important role than abrasion in the
development of topographic features. At times in the past, when
the Flortdan Plateau stood high above the sea, few, if any, deep
gorges were carved by running water. Instead, both surface and
underground rocks were etched and made cavernous by the lateral

Figure 25. ~Clot.
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Figure 25. —Cine up vl«w of on* o. dim larger iolutioa noltf la D*d« County.

and downward movement of corrosive waters. (See figs. 15, 25
and 26. )

Apparently, no original cavity is needed to start a solution hole,
though the existence of a ready-made hole hastens the process. It
has been suggested that many vertical solution holes begin to be
dissolved along taproots of trees, and possibly some holes do
originate in this fashion, but it is not the most common way. On
the surface of hard limestone or soft calcareous clayey marl the
first effects of solution appear as small surficial pits resembling
raindrop marks in mud. These pits gradually deepen, many re-
taining their rounded outlines. Without visible outlet along the
sides or bottom, they later become tubes which enlarge into holes
of various shapes and sizes, but generally they develop vertically.

The work of solution is evident wherever outcrops of rock occur,
as on the bare limestone surface south of Miami or in the Big
Cypress Swamp, in canals and street cuts, in borrow ditches and
rock quarries, or in river and creek banks. In large areas of
southern Florida it is evident that at least one-fourth of the total
volume of limestone, once more or less solid rock, is now oc-
cupied by solution holes, generally filled with sand. (See fig. 26. )
Trees blown over by hurricanes rip up rock with their roots, thus
leaving a new and localized depression for concentration of rain
water and the start of active solution holes. Adjacent holes en-
large, coalesce, and become increasingly effective in draining
surface water underground. Many solution depressions of this kind.
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BISCAYNE AQUIFER OF DADE AND
BROWARD COUNTIES, FLORIDA

ABSTRACT

The Biscayne aquifer is the only source of fresh ground water in
Dade and Broward counties, Florida. Composed of highly permeable
limestone and sand mainly of Pleistocene age, the aquifer supplies large
quantities of water, of excellent quality except for hardness, for munici-
pal, industrial, and im'gational use. The aquifer attains its maximum
thickness in the Atlantic coastal areas and wedges out in western Dade
and Broward counties.

Water-table conditions prevail in the Biscayne aquifer, and the water
table fluctuates with variations in rainfall, evapotranspiration, and pump-
ing. High ground-water levels occur during the fall months and low
levels during spring and early summer. The highest water levels of
record occurred in October 1947, when intense rainfall accompanying
a hurricane flooded large areas throughout the two counties. Major dis-
charge from the aquifer occurs by natural outflow and evapotranspira-
tion. The average daily pumpage from the Biscayne aquifer in 1950 is
estimated to have been 130 million gallons.

Permeability tests show that the limestones of the Biscayne aquifer
rank among the most productive aquifers ever investigated by the U. S.
Geological Survey.

Salt-water encroachment in the aquifer has taken place in coastal
areas of southeastern Florida. The greatest inland advance of salt-water
intrusion has occurred as tongues along tidal drainage canals and rivers.

INTRODUCTION

LOCATION AND GEOGRAPHY OF AREA

Dade and Broward counties are in southeastern Florida, bordering
the Atlantic Ocean (fig. 1). The Atlantic Coastal Ridge, whose av-
erage elevation is between 8 and 10 feet above mean sea level, occupies
the eastern portion of the area from the coast to a few miles inland. Maxi-
mum elevations at isolated highs range from 20 to 25 feet above sea
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n 1. Map ol I'londa showing location of Duck1 and Broward counties and the
approximate extent (shaded area) of tlic Biscayne aquifer.

KKI-OHT OF INVESTIGATIONS No. 17 1

level. In Dado County the ridge is composed principally of l imestone' .
lnit in Hroward County it is composed of Ixrfh sand mid limc.stinic Most
of the population in the two counties is concentrated in the coastal and
ridge areas. The Florida Everglades, and area of organic soils, lies west
of the ridge and is devoted chiefly to agriculture and conservation areas.
The climate is semi tropical to tropical. Rainfall averages 60 inches per
year, about 75 percent of the total falling in the period from May through
October. The average temperature is about 75° F.

PURPOSE AND SCOPE OF INVESTIGATION

The ground-water resources of Dade and Broward counties are one
of the greatest natural assets of the region. This report describes the
geology and hydrologic characteristics of the Biscayne aquifer and de-
fines its geographic distribution. The factors involved in the adequacy
of the supply are discussed and an evaluation of data on fluctuations
in water level is presented.

PREVIOUS INVESTIGATIONS

The surface geology in Dade and Broward counties was first investi-
gated by Sanford (1909). Sellards (1919) added considerable data when
the drainage canals were cut across the Everglades. The geologic for-
mations in southern Florida were described by Cooke and Mossom
(1929). Matson and Sanford (1913), Parker (1942), and Parker and
others (1944) descrilied the geology and occurrence of water in the
water-table (Biscayne) aquifer. Parker and Cooke (1944) presented
physiographic and geologic descriptions of southern Florida, with spe-
cial reference to the late Cenozoic material in southeastern Florida.
The major part of the aquifer was then identified as belonging to the
Tamiami formation. Parker (1951) proposed the name Biscayne aquifer
for the shallow materials and revised the geologic correlations of the
formations in the aquifer. A report by Parker, Ferguson, Love, and oth-
ers (1955) presents hydrologic data on the Biscayne aquifer in greater
detail than does this report.

Data on fluctuations of water levels in wells in Dade and Broward
counties have l>eeri reported in the following U. S. Geological Survey
Water-Supply Papers for the years 1939-1952 inclusive: 886, 907, 937,
945, 987/1017, 1024, 1072, 1097, 1127, 1157, 1166, 1192, and 1222. Sub-
sequent data will be published in the water-supply papers entitled "Wa-
ter Levels and Artesian Pressures in Observation Wells in the United
States, Part 2, Southeastern States."
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hurricane on October 11, 12 resulted in water levels reaching what are
probably the highest stages that have occurred since the major Everglades
canals were completed in 1913.

Hainfall at representative stations in southern Florida ranged as
follows:

January l-(>ctol>er 30, 1947................................................65.9 to 96.1 inches
June 1-October 30, 1947....................................................50.0 to 74.2 inches
Normal yearly rainfall........................................................53.8 to 62.6 inches

Haiufall on October 11 ranged from 5 to 15 inches and averaged about
10 inches in northern Dade County.

Practically the entire area west of the coastal ridge that was not
already flooded became inundated, and the already large overland flow
south in the Everglades was increased. The Miami Canal was out of its
banks as far east as Hialeah and Miami Springs. Outflow across U. S.
Highway 27 occurred from a mile northwest of Pennsuco to the vicinity
of the Russian Colony Canal. Other canals were similarly out of their
banks. The actual peak lasted several hours at .the most, although many
areas remained flooded for several weeks.

The water-level map for October 11, 12 showing the peak (fig. 16)
was prepared from records of observation wells equipped with recorders,
arid from measurements made during the flood period, leveled measure-
ments of floou marks, and interpolation of the measurements made in a
large number of wells on or about October 7. In a few places the water
levels are estimated. However, the map is believed to be a good approxi-
mation of actual conditions. In the area between Snapper Creek and
Kronic Avenue, south of the Tamiami Canal, the presence of several small
ground-water mounds and the network of canals make it difficult to
visualize the actual shape of the water table, but the general slope was as
indicated.

RECHARGE AND DISCHARGE
Local rainfall is the principal source of recharge to the Biscayne

aquifer. The amount of rainfall varies within relatively short distances,
but ft fivi-rjun-s about fifl inph>-< annually in HaHe County. In Broward

County, rainfall records for periods ranging from 5 to 25 years indicate
an average annual rainfall ranging from 51 to 65 inches. The lower
averages commonly pertain to the Everglades, and the higher ones to the
i- «tal ridge.

-»all amount of ground water moves into the aquifer in Broward
•i Palm Beach County and from the North New Hiver Canal.

canals are controlled by dams and in areas where t in-
arejow-red by pumpinfr as in the well field in Miami

ide recharge to the Biscayne aquifer.

p. 519-524) and as reported by Parker (Parker, Ferguson, Love, and
others, 1955, p. 239-274) are summarized in the following table (see fig.
14 for location of test sites).

Test
site

S 1
C 551
G 552
G 553
G 218

Lowest
3.250,000
9,000,000
2,800,000
2.500,000
3,900,000

of Irunxinivsibitity

Highest
4,300,000

14.000,000
5,700,000
3,900,000
4,400,000

At all the test sites the Miami oolite forms the upper part of the
Biscayne aquifer, and at most of them it is underlain by a bed of sand.
The permeability of the oolite and sand is lower than that of the under-
lying cavernous limestone of the Fort Thompson formation and thus ai-ts
as a lealcy roof during the pumping of a well, and the f.VrmaHnn initially
acts as an artesian aquifer. The Bessel function then can be used in
the computations using formulas developed by Jacob (1945, p. 198-208).
John C. Ferris (1950, personal communcation) determined the following
values from the test data:

Well
No.

S 1
G 551
G 552
G 553

Cucfficiettt of I

3,200,000
9.700,000

.. 3,200,000
3,200,000

The T value of the test for well C 551 by both calculations is incon-
sistent with the values for the other tests. The results of the other
three tests using the Bessel function are extraordinarily consistent con-
sidering the character of the aquifer. The permeability of the Biscayne
aquifer probably averages between 50,000 and 70.000 gallons per day rjerr p j

Tostjuare foot, according to Parker (1951). No satisfactory computation
of the storage coefficient has yet been obtained.

Several assumptions concerning the aquifer must be applied in using
formulas to determine these coefficients: (1) the aquifer is homogeneous
and isotropic and transmits water with equal readiness in all directions;
(2) the discharging well penetrates the entire thickness of the aquifer;
(3) there is no turbulent flow within the aquifer, and during the pumping
there is no vertical convergence of flow lines toward the pumped well;
and (4) water is discharged from storage instantaneously with reduction
in head.
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Figure 33. UttKMtnttigraphic units of the Hawthorn Group in southern Florida.
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SOUTH FLOWOA
Although the Hawthorn Group in south Florida consists of the same general sediment types (car-

bonate, quartz sand.̂ lay and phosphate), the variability and complexity of the section is different from
the strata in northern Florida. In the south Florida area (Figure 1), particularly the western half of the area,
the Hawthorn Group consists of a lower, predominantly carbonate unit and an upper, predominantly
siliciclastic unit. Eastward the section becomes more complex due to a greater percentage of siliciclastic
beds present in the lower portion of the Hawthorn Group.

The differences that exist between the northern and southern sections of the Hawthorn Group require
separate formationa! nomenclature. In southern Florida, the Hawthorn Group consists of in ascending
order, the Arcadia Formation (new name) with the Tampa and Nocatee (new name) Members and the
Peace River Formation (new name) with the Bone Valley Member (Figure 33). The new nomenclature
helps alleviate many of the previously existing problems associated with the relationship of the Bone
Valley, Tamiami, Hawthorn, and Tampa units in the south Florida region.

ARCADIA FORMATION
Definition and Type Section

The Arcadia Formation is a new fbrmational name proposed here for the lower Hawthorn carbonate
section in south Florida. This unit includes sediments formerly assigned to the Tampa Formation or
Limestone (King and Wright, 1979) and the "Tampa sand and day" unit of Wilson (1977).

Dall and Harris (1892) used the term "Arcadia marl" to deecribe beds along the Peace River. This term
was never widely used and did not appear in the literature again except in reference to Dall and Harris. It
appears that their use of the "Arcadia mart" described a carbonate bed now belonging in the Peace
River Formation of the upper Hawthorn Group. Riggs (1967) used the term "Arcadia formation" for the
carbonate beds often exposed at the bottom of the phosphate pits in the Central Florida Phosphate
District. Riggs' use of this name was never formalized. The "Lexicon of Geologic Names" (U.S.G.S.,
1966) listed the name Arcadia as being used as a member of the Cambrian Trempealeau Formation in
Wisconsin and Minnesota, thereby precluding its use elsewhere. Investigations into the current status of
this name indicated that the Arcadia member has not been used in some 25 years and does not fit the
current Cambrian stratigraphic framework. The Lexicon also indicates Arcadia clays as an Eocene
(Claibomian) unit in Louisiana. This name also has been dropped from the stratigraphic nomenclature of
Louisiana (Louisiana Geological Survey, 1984, personal communication). Since these former usages of
this name are no longer viable, the term can be used for the lower Hawthorn Group sediments in
southern Florida in accordance with Article 20 of the North American Code of Stratigraphic
Nomenclature (NACSN, 1983).

The Arcadia Formation is named after the town of Arcadia in DeSoto County, Florida. The type section
is located in core W-12050, Hogan #1, DeSoto County (SEtt, NW%, Section 16, Township 38S, Range
26E, surface elevation 62 feet (19 meters)) drilled in 1973 by the Florida Geological Survey. The type Ar-
cadia Formation occurs between -97 feet MSL (-30 meters MSL) to -620 feet MSL (-159 meters) (Figure
34).

Two members can be recognized within the Arcadia Formation in portions of south Florida. These are
the Tampa Member and the Nocatee Member (Rgure 33). The members are not recognized throughout
the entire are*. When the Tampa and Nocatee are not recognized, the section is simply referred to as the
Arcadia Formation.

Lithology

The Arcadia Formation, with the exception of the Nocatee Member, consists predominantly of
limestone and dolostone containing varying amounts of quartz sand, day and phosphate grains. Thin
beds of quartz sand and clay often are present scattered throughout the section. These thin sands and
clays are generally very calcareous or dolomitic and phosphatlc. Figure 34 graphically illustrates the
lithologies of the Arcadia Formation including the Tampa and Nocatee Members. The lithologies of the
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Figure 42. Isopach of Arcadia Formation.
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Figure 53. Isopach of Peace Rfver Formation.
Shaded area indicates undifferentiated Hawthorn 1
Group.
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HYDROLOGY OF THE FLORIDAN AQUIFER SYSTEM

TABU I.—Terminology applied to tht Florida* aquifer tytttm
A7

SERIES/STAGE

MIOCENE

OLIGOCENE

EOCENE

Upper

Middle

Lower
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Hawthorn
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soutfiaert Georgia except for Ocala
Limeatone and Hawthorn Formation.

greater than that of those rocks that bound the system
above and below. As shown in table 1. the Floridan in-
cludes units of Late Paleocene to Early Miocene age
Locally in southeast Georgia, the Floridan includes carbo-
nate rocks of Late Cretaceous age (not shown in table 1).
Professional Paper 1403-B presents a detailed geologic
description of the Floridan, its component aquifers and
confining units, and their relation to stratigraphic units.

The top of the Floridan aquifer system represents the
top of highly permeable carbonate rock that ia overlain
by low-permeability material—either clastic or carbo-
nate rocks. Throughout much of the area, this upper con-
fining unit consists largely of argillaceous material of
the Miocene Hawthorn Formation (table 1). Similarly
the base of the Floridan ia that level below which there
is no high-permeability rock Generally the underlying
low-permeability rocks art either fine-grained clastic
materials or bedded anhydrite. These sharp permeability
contrasts at the top and base of the Floridan common-
ly occur within a formation or a time-stratigraphic unit
as described by Miller (1986).

AQUIFERS AND CONFINING UNITS

The Floridan aquifer system generally consists of an
Upper Floridan aquifer and a Lower Floridan aquifer,
separated by less-permeable beds of highly variable
properties termed the middle confining unit (Miller,

1986, p. B53). In parts of north Florida and southwest
Georgia, there is little permeability contrast within the
aquifer system. Thus in these areas the Floridan is ef-
fectively one continuous aquifer. The upper and lower
aquifers are defined on the basis of permeability, and
their boundaries locally do not coincide with those of
either time-stratigraphic or rock-stratigraphic units. The
relations «m/>ng the various aquifers and confining units
and the stratigraphic units that form them are shown
on plate 1, a fence diagram modified from Miller (1986,
pL 30). A series of structure contour maps and isopach
maps for the aquifers as well as the seven principal
stratigraphic units that make up the Floridan aquifer
system and its contiguous confining units is presented
in Professional Paper 1403-B. These maps and
associated cross sections were prepared by Miller (1986)
based on geophysical logs, Uthologic descriptions of
cores and cuttings, and fauna! data for the stratigraphic
units, plus hydraulic-head and aquifer-test data for the
hydrogeologic units.

The fence diagram shows the Floridan gradually
thickening from a featheredge at the outcrop area of
Alabama-Georgia-South Carolina to more than 3,000 ft
in southwest Florida. Its nrnarimum thickness is about
3.5CO, ft in the Manatee-Sarasota County area of
southwest Florida, In and directly downdip from much
of the outcrop area, the Floridan consists of only one
permeable unit Further downdip in coastal Georgia and
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much of Florida, the Upper and Lower Floridan aquifers
become prominent hydrogeologic units where they are
separated by less-permeable rocks.

Overlying much of the Floridan aquifer system are
low-permeability clastic rocks that are termed the upper
confining unit. The lithology, thickness, and integrity
of this confining unit has a controlling effect on the
development of permeability in the Upper Floridan and
the ground-water flow in the Floridan locally. (See later
sections on transmissivity and regional ground-water
flow.)

Plate 2 shows where the Upper Floridan is uncon-
fined, semiconfined, or confined. Actually the Upper
Floridan rarely crops out, and there is generally either
a thin surficial sand aquifer or clayey residuum over-
lying the Upper Floridan. Sinkholes are common in
the unconfined and semiconfined areas and provide
hydraulic connection between the land surface and the
Upper Floridan. In the semiconfined and confined
areas, the upper confining unit is mostly the middle
Miocene Hawthorn Formation, which consists of inter-
bedded sand and clay that are locally phosphatic and
contain carbonate beds. In southwest Florida, the car-
bonate beds locally form aquifers. Professional Papers
1403-E and 1403-F discuss these local aquifers in
detail.

There are two important surficial aquifers overlying
the upper confining unit locally: (1) the fluvial sand-and-
gravel aquifer in the westernmost Florida panhandle
and adjacent Alabama and (2) the very productive Bis-
cayne aquifer (limestone and sandy limestone) of
southeast peninsular Florida. Both of these aquifers oc-
cur in areas where water in the Floridan is saline; hence
they are important sources of freshwater.

The Upper Floridan aquifer forms one of the world's
great sources of ground water. This highly permeable
unit consists principally of three carbonate units: the
Suwannee Limestone (Oligocene), the Ocala Limestone
(upper Eocene), and the upper part of the Avon Park
Formation (middle Eocene). Detailed local descriptions
of the geology and hydraulic properties of the Upper
Floridan are provided in many reports listed in the
references and especially in the summary by Stringfield
(1966). The hydraulic properties section of this report
discusses the large variation in transmissivity (as many
as three orders of magnitude) within the Upper
Floridan. Professional Paper 1403-B discusses the geo-
logic reasons for these variations.

Within the Upper Floridan aquifer (and the Lower
Floridan where investigated) there are commonly a
few highly permeable zones separated by carbonate
rock whose permeability may be slightly less or much
less than that of the high-permeability zones. Many
local studies of the Floridan have documented these

permeability contrasts, generally by use of current-
meter traverses in uncased wells. For «»«npU>, Wait and
Gregg (1973) observed that wells tapping the Upper
Floridan in the Brunswick, Ga., area obtained about 70
percent of their water from (approximately) the upper
100 ft of the Ocala Limestone and about 30 percent from
a zone near the base of the Ocala. Separating the two
zones is about 200 ft of less-permeable carbonate rock.
Leve (1966) described permeable zones of soft limestone
and dolomite and less-permeable zones of hard massive
dolomite in the Upper Floridan of northeast Florida.

The Upper and Lower Floridan aquifers are separated
by a sequence of low-permeability carbonate rock of
mostly middle Eocene age. This sequence, termed the*
middle confining unit, varies greatly in lithology, rang-
ing from dense gypsiferous limestone in south-central
Georgia to soft chalky limestone in the coastal strip
from South Carolina to the Florida Keys. Seven sub-
regional units have been identified and mapped as part
of the middle confining unit (see detailed descriptions
in Professional Paper 1403-B). Much of the middle con-
fining unit consists of rock formerly termed Lake City
Limestone but referred to here as the lower part of the
Avon Park Formation (table 1).

The Lower Floridan aquifer is comparatively less
known geologically and hydraulically than the Upper
Floridan. Much of the Lower Floridan contains saline
water. For this reason and because the Upper Floridan
is so productive, there is little incentive to drill into the
deeper Lower Floridan in moat areas. The Lower
Floridan consists largely of middle Eocene to Upper
Paleocene carbonate beds, but locally in southeast
Georgia also includes uppermost Cretaceous carbonate
beds. There are two important permeable units within
the Lower Floridan: (1) a cavernous unit of extremely
high permeability in south Florida known as the
Boulder zone and (2) a partly cavernous permeable unit
in northeast Florida and southeast coastal Georgia
herein termed the Fernandina permeable zone. These
units are further described in Professional Papers
1403-G and 1403-D, respectively.

Table 2 summarizes the geographic occurrence of
aquifers and confining units within the Floridan aquifer
system and shows the hydrogeologic nomenclature used
in each Professional Paper. The units given in the table
are hydraulic equivalents intended for use in describ-
ing and simulating the regional flow system. No strati-
graphic equivalency or thickness connotation is
intended in this table. For example, the Upper Floridan
aquifer in the western Florida panhandle consists prin-
cipally of the Suwannee (Oligocene) Formation.
However, in central Florida the Ocala and Avon Park
Formations constitute much of the high-permeability
rock in the Upper Floridan.
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TABLE 2.—Aquiftrt and confining unit* of tin Floridan aquifir sytttm
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HYDRAULIC PROPERTIES OF
THE AQUIFER SYSTEM

The permeability of the Floridan varies greatly
because of differences in the character of its water-
bearing materiala. These material! include: (1) detrital
units of foraminiferal remains and coarae sand-sized par-
ticles that hydraulically act as sand or gravel; (2)
micritic limestone in the Florida panhandle that acts
hydraulically as ailt or clay; (3) networks of many small
solution openings along joints or bedding planes that
on a gross scale provide a uniform distribution of
permeability; and (4) large cavernous openings devel-
oped in karst or paleokarst areas. In areas where the
Floridan is characterized by the first three types, dif-
fuse flow predominates; however, in areaa with large
cavernous openings, conduit flow predominates.

For the areaa where diffuse flow predominates, the
methods of aquifer-teat analysis developed for porous
media are applicable. The response curves of aquifer
tests outside the karst terrains generally match the
classic nonleaky, leaky, or delayed-yield type curves.
Many tests in the confined areas are characterized by
a Theis (nonleaky) response throughout nearly the entire

test duration. In contrast, porous-media flow theory
cannot be applied, at least on a local scale, in the karst
areas where conduit flow predominates. However, on
a regional scale, analyses of the ground-water flow
system using flow nets and "coarse-mesh" digital
models have been done successfully in the karst areas,
aa discussed in Professional Papers 1403-C through H.

TRANSMISSIVITY

The transmissivity of the Upper Floridan aquifer
varies by more than three orders of magnitude as a
result of the wide variation in hydrogeologic condi-
tions. The conditions that most affect transmissivity
are the degree of solution development in the aquifer
and, to a leaser extent, the aquifer thickness. High
transmissivities usually occur in the areas having
less confinement because circulation of flow helps to
develop solution openings in the aquifer. Table 3 illu-
strates the combinations of these hydrogeologic
characteristics that produce the variations in
transmissivity for the geographic areas underlain by the
Upper Floridan.
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TABLE 3.—Transmissivity and hydrogtologic conditions of tht Upptr Florida* aquiftr and tht upper confining unit in various
localities

LOCALITY

Western Florida panhandle

Southwest Georgia (Doughenry Plain)

Florida, south of Lake Okeechobee

Savannah, Georgia, to Jacksonville,
Florida, coastal area

Central Florida,
northern Florida,
and adjacent
Georgia

Major springs
area

Elsewhere

TRANSMISSIVITY
(feet squared

per day)

1000 - 25,000

10,000 - 200,000

10,000 - 60,000

25,000 - 250,000

Greater than
1,000,000

Mostly 20,000 - 250,000
locally 250,000 - 1,000,000

UPPER FLORIDAN AQUIFER UPPER CONFINING UNIT

Thin (lea* than
200 feet)

Thin (less than
100 feet)

Solution cavitiea Solution cavities Som*
clayey Sandy or

breached

The low values of transmissivity (less than 50,000
ft'/d) occur in the Florida panhandle and southernmost
Florida (where the aquifer is confined by thick clay sec-
tions and contains thick sections of low-permeability
limestone) and in the updip areas of Alabama, Georgia,
and South Carolina (where the aquifer is thinnest).
Transmissivities are highest (greater than 1,000,000
ft2/d) in the karst areas of central and northern
Florida, where the aquifer is generally unconfined or
semiconfined.

The area! distribution of transmissivity of the Upper
Floridan aquifer is shown on figure 2. The map portrays
the most probable ranges of transmissivity based on
values derived from 114 aquifer tests, computer simula-
tion, and geology. A tabulation of the aquifer tests, in-
cluding method of analysis and source of test data, is
presented in Professional Paper 1403-C. At sites where
test wells are fully penetrating, the field-test values and
the model-derived values generally are in agreement.
However, where teat wefls do not fully penetrate the Up-
per Floridan, the field-teat values are generally less than
the model-derived numbers. The field-test data tend to
be concentrated in the areas of heavy withdrawals.
Where there has been little or no ground-water develop-
ment, the transmissivity estimates used to prepare
figure 2 are based primarily on model calibration. This
includes the area of very large spring flows in central
and northwest Florida. Within this area, simulation in-
dicates transmissivities ranging from 250,000 fta/d to

as much as 10,000,000 ftVd. An appraisal of the
reliability of the transmissivity map based on the
availability of aquifer-test data and the sensitivity of
a regional flow model to transmissivity is presented in
Professional Paper 1403-C.

The distribution of transmissivity shown on figure 2
is closely related to the degree of confinement of the Up-
per Floridan. Comparison of figure 2 with plate 2, which
shows confined and unconfined conditions for the Upper
Floridan, indicates that the confined areas generally
have lower transmissivity than semiconfined or uncon-
fined areas. All of the very high transmissivity area
(greater than 1,000,000 ftj/d) and much of the high-
transmissivity area (250,000 to 1,000,000 ft2/d) occurs
where the aquifer is either unconfined or semiconfined.

The very high transmissivity areas are characterized
by the extensive development of solution features in the
carbonate rock. The development of these features is
related to the geologic history, and is discussed further
in Professional Paper 1403-B and has been described
in detail by Stringfield (1966). Where there is extensive
karst development, the permeability distribution is
extremely complex, with marked differences in trans-
missivity occurring in short distances. For example in
a flow-net analysis of the Silver Springs drainage area.
Faulkner (1973, p. 95) calculated transmissivities vary-
ing by mere than three orders of magnitude: 11,000 to
25.000,000 ft'/d for individual cells within the 92-mi2

area of his flow net.
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All

EXPLANATION
ESTIMATED TRANSMISSIVITY BASED ON

AQUIFER TESTS, GEOLOGY, AND COMPUTER
SIMULATION. IN FEET SQUARED PER DAY

[~~| Less than 10.000

(T] 10,000-50.000

[T] 50,000-100.000

3J 100.000-250,000

I 250,000-1.000.000

H Greater than 1.000,000
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100 KILOMKTKR*

FIOUBI 2.—TruwmiMivity of the Uppv Floridan •quite.

The low values of transmisaivity (leaa than 50,000
ft'/d) occur in the Florida panhandle, southernmost
Florida, and the updip areas of Alabama, Georgia, and
South Carolina. In the updip areas, the decreased
transmiasivity results simply from thinning of the
aquifer. However, the development of karat in the out-
crop area of southwest Georgia causes a sharp increase
in transmisaivity just downdip from the featheredge of
the aquifer. The low transmissivity in the thick downdip
sections of the Florida panhandle and southernmost
Florida results from fades changes in the carbonate
rock. As discussed in Professional Paper 1403-B, the

aquifer in these areas contains large amounts of micritic
limestone that haa very low permeability.

Area! variations in the transmissivity of the Lower
Floridan aquifer cannot be defined because of a lack of
aquifer test data. The digital flow models provided little
basis for improving initial estimates of transnussivity,
inasmuch as the models were insensitive to changes in
transmissivity of the Lower Floridan. In southeast
Florida, the Lower Floridan contains a cavernous unit
termed the "Boulder zone" (pL 1) that is increasingly
being used for injection of treated sewage and industrial
wastes. Aquifer tests in the Boulder zone suggest a
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transmissivity in excess of 3,000,000 ft'/d (Meyer,
1974; Singh and others, 1983).

STORAGE COEFFICIENT

The storage coefficients calculated from aquifer tests
for the Upper Floridan range from a low of 1X10"6 to
a high of 2X10'2 with most values in the 1X1Q-3 to
1 X10~* range. In the Floridan aquifer system, reported
storage coefficients bear no discernible relation to
thickness of aquifer tested on a regional basis. The
higher values, 1X10'2 to 1X10'3, reflect the semicon-
fined nature characteristic of some parts of the system,
such as southwest Georgia, where the aquifer is very
close to land surface. The higher values indicate that
some of the water from aquifer storage comes from
dewatering of the aquifer rather than totally from com-
pression of the aquifer skeleton and expansion of water.
Where the confining unit on the Upper Floridan is thin
or nonexistent, the Upper Floridan together with the
surficial sand aquifer overlying it can behave as a single
aquifer. The response to pumping may involve dewater-
ing only in the overlying sands or it may also involve
dewatering of the Upper Floridan depending upon
pumping rates.

The area! distribution of the storage coefficient of the
Upper Floridan could not be developed from transient
simulation due to the lack of steady-state initial condi-
tions and historical pumping and associated water-level
data. However, transient simulation provided insight
into the relative importance of storage in different
hydrogeologic areas. Depending on hydrogeologic con-
ditions and the estimated value of storage coefficient,
the time required from the start of a new pumping
period for the system to reach a new steady-state con-
dition can range from days to years. The time needed
from the start of a new pumping period for the system
to reach steady state in confined areas depends on the
fraction of water pumped that must come from aquifer
storage. If the water necessary to sustain a given pump-
ing rate is readily available from vertical leakage (in-
duced recharge) or from adjacent areas within the
aquifer (diversion of natural discharge), then only a
small part of the water pumped will come from aquifer
storage, and a steady-state condition will be achieved
relatively quickly. Thus, leaky, high-transmissivity
areas are relatively quick to reach equilibrium, and con-
versely, tightly confined, low-transmissivity areas,
which of necessity are more dependent on water from
aquifer storage when pumped, are relatively slow to
reach equilibrium.

The difference in time required to reach equilibrium
can be illustrated by contrasting the aquifer's response

to pumping in a low-transmissivity, tightly confined
area near Fort Walton Beach, Fla. (where transmissivity
and leakage coefficient are 2,000 fta/d and 5.4X 10~7 per
day, respectively) with a more transmissive, less tight-
ly confined area in Polk County, Fla. (where transmis-
sivity and leakage coefficient are 130,000 ft2/d and
2.8 X10'6 per day, respectively). Simulation shows a
relatively low dependence on water from aquifer storage
in Polk County, whereas proportionately much more
water must come from storage near Fort Walton Beach.
Thus the system reaches steady state quickly (a few
weeks) at Polk County but slowly (more than a year)
near Fort Walton Beach.

LEAKAGE COEFFICIENT

The leakage coefficient of the upper confining unit is
highly variable, especially in the semiconfined areas
where the confining beds may be either sandy or clayey.
Leakage coefficient values of the upper confining unit
derived from simulation range from less than
0.01 (in./yr)/ft in tightly confined areas to more than
1.00 (in./yr)/ft in semiconfined areas. The leakage coef-
ficients calculated from aquifer-test data are in general
very much larger than those obtained from simulation,
ranging from 0.44 to 88 (in./yr)/ft.

In the majority of locations, leakage coefficients from
aquifer-test data are too large to realistically represent
the exchange of water between the surficial aquifer and
the Upper Floridan. The values obtained from aquifer-
test data can reflect not only downward leakage from
the surficial aquifer, but upward leakage from perme-
able rocks beneath the pumped interval, as well as
leakage from beds of relatively low permeability that
might exist within the pumped interval. Upper-
confining-unit leakage coefficients derived from
Floridan aquifer-test data are composite, or lumped,
properties that include leakage from all available
sources. Wells in the Floridan aquifer system are usual-
ly partially penetrating and often intersect local low-
permeability units. Thus in most Floridan test situa-
tions it is probable that leakage coefficients obtained
from the test data will characterize leakage from all
sources, not just downward leakage from the upper con-
fining unit or the surficial aquifer. A map portraying
the values of leakage coefficient required to deliver ver-
tical flow between the surficial aquifer and the Upper
Floridan aquifer during simulations is presented in Pro-
fessional Paper 1403-C.

No quantitative field data on the water-transmitting
characteristics of the middle confining unit exist. Miller
(1986) used lithology and thickness to qualitatively
assess the degree of confinement offered by each of

k
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the planktic foraminifer Globorotalia pseudomenardii
Bolli, a worldwide Paleocene form. The generic place-
ment of certain planktic species has recently been
revised by some authors. For example, Globorotalia
pseudomenardii is presently considered to belong to
the genus Planorotalites; G. subbotinae and G. velasco-
ensis are thought to belong to the genus Morozovella.
These revisions, however, are not accepted by all mi-
cropaleontologists. The taxonomy used for planktic
foraminifers in this report and the range of the differ-
ent species follow Stainforth and others (1975).
Globorotalia pssudomenardii has been reported (Oliver
and Mancini. 1980) from marl beds in the lower part of
the Tuscahoma Formation. Higher up in the Tus-
cahoma, other marl beds contain G. velascoensis
(Cushman), a form usually shown on foraminiferal
zonation charts as ranging into the latest Paleocene.
The base of Eocene strata is considered by some
authors to be the first occurrence of G. subbotinae
Morozova (formerly called G. rex Martin). However,
Oliver and Mancini (1980) recorded G. subbotinae,
along with G. velascoensis, from the same beds in the
upper part of the Tuscahoma. Stainforth and others
(1975) showed that the range of G. velascoensis over-
laps the entire range of G. pseudomenardii below, and
slightly overlaps the range of G. subbotinae above.

In the subsurface strata examined during this
study, G. velascoensis was found to occur commonly in
the same beds with G. pseudomenardii; accordingly,
beds that contain either of these species are considered
to be of definite Paleocene age. Beds in the deep
subsurface that contain G. subbotinae are herein con-
sidered to be of early Eocene age. This zonation
becomes a problem only in the outcropping Tuscahoma
Formation, which, as an earlier discussion pointed out,
contains G. pseudomenardii in its lower part and G.
subbotinae in its upper part. Calcareous nannoplank-
ton from marl beds in the Tuscahoma show that these
beds are of Paleocene age (Gibson and others, 1982),
and sporomorphs from the uppermost Tuscahoma
indicate that the entire formation is probably late
Paleocene (Frederiksen and others, 1982).

Downdip, all of the Paleocene and lower Eocene
formations that are lithologically different in the out-
crop area of Alabama grade by facies change into thick
marine clay sequences separated by thin sands. The
lithology and electric log patterns of these clays are
uniform and the strata can be differentiated only on
the basis of the microfauna that they contain. Accord-
ingly, the Paleocene in this study was mapped in
southern Alabama and western panhandle Florida on
the basis of the highest occurrence of G. velascoensis.
Kocks containing G. subbotinae were mapped as part
Tu !̂̂ "17/006116' As plate 2 shows- rocks of theTuscahoma Formation or its equivalents are judged to

represent the top of the Paleocene. The Hatchetigbee
Formation and its equivalents are considered to repre-
sent the base of the early Eocene. Plate 2 also shows
that neither the units mapped for this study nor the
Paleocene-Eocene boundary as determined by Berggr-
en (1971) and Oliver and Mancini (1980) coincides with
the traditional concept of the Midwayan and Sabinian
provincial stages.

KEYS FORMATION

Cole (1944c, p. 28) used the name Cedar Keys For-
mation for "cream to tan colored, hard limestones
which contain Borelis gunteri Cole and Borelis
floridanus Cole in their upper portion." Cole thought
that the Cedar Keys was an early Eocene unit and
equivalent to the "Midway Formation." which at the
time was also considered to be early Eocene. Both the
Cedar Keys and the "Midway" are now considered to
be Paleocene in age. Cole did not specify a type well
section for the Cedar Keys. Applin and Applin (1944)
called these rocks the "Cedar Keys Limestone" rather
than "Formation," but they, like Cole, neglected to
specify a type well. Winston (1976) subsequently desig-
nated a well in Levy County, Fla. (Coastal Petroleum
Company's II Ragland, well FLA-LV-4) as the cotype
well for the Cedar Keys and redefined the unit on the
basis of lithologic criteria rather than paleontologic
criteria. Samples examined by this author confirm the
findings of Applin and Applin (1944), Chen (1965). and
Winston (1976), all of whom observed that the Cedar
Keys is practically everywhere either partially or com-
pletely dolomitized and that the unit in most places
carries intergranular gypsum that fills much of the
pore space in the dolomite. Accordingly, the unit
should more properly be designated the "Cedar Keys
Formation," the terminology used in this report. The
upper part of the Cedar Keys usually consists of gray
to cream, coarsely crystalline dolomite that is moder-
ately to highly porous. The species of Borelis that
characterize much of the Cedar Keys section are not
present in this uppermost dolomite, because the do-
lomitization process obliterated any fauna enclosed in
the original limestone.

Approximately the lower two-thirds of the Cedar
Keys consists of tan to gray, finely crystalline to
microcrystalline dolomite interbedded with white to
clear anhydrite that commonly shows an interlithic or
"chicken wire" texture—that is, thin, veinlike. contort-
ed partings of dolomite separate large nodular masses
of anhydrite. This texture, plus the extensive amounts
of anhydrite present in the Cedar Keys, shows that the
unit was deposited in a tidal flat type of environment,
podsibly analogous to but more areally extensive than.
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a modern sabkha environment. Locally, dolomite stra-
ta chat are interbedded with the anhydrite contain
abundant Borelis spp. and the foraminifer Valvulam-
mina nassauensis Applin and Jordan, an indication
that open marine conditions were reestablished peri-
odically in the tidal flat areas.

The evaporite-dolomite sequence is characteristic of
the Cedar Keys of the Florida peninsula (see pi. 3). A
sharp demarcation exists between this facies and the
clastic Paleocene beds that are part of the Clayton
Formation in southern Georgia and its equivalents in
panhandle Florida. The Cedar Keys may either inter-
finger with or grade into these clastic strata. Well data
show that the clastic rocks become calcareous near the
point where the clastic-carbonate facies change takes
place. No well data available to this author show the
Cedar Keys in contact with the clastic Paleocene beds,
however. The faunal transition between the Cedar
Keys and the clastic Paleocene is equally sharp. The
Borelis fauna characteristic of the Cedar Keys has not
been found as of this writing in any well that contains a
planktic foraminiferal fauna of definite Paleocene age.
Because of this limitation, no definitive age can be
assigned to the Cedar Keys, and the unit is placed in
the Paleocene in this study solely on the basis of its
stratigraphic position. The thin beds of limestone that
occur locally at the top of the clastic Paleocene section
in the Florida panhandle do not resemble the Cedar
Keys in any way.

The thick anhydrite beds of the Cedar Keys, where
they are present, form the lower confining unit of the
Floridan aquifer system. Locally, in the Brunswick,
Ga., area, well data show that the Cedar Keys is
permeable throughout (rather than only in the upper-
most dolomite beds), and the entire formation is con-
sidered to be part of the Floridan aquifer system there.

CLAYTON FORMATION AND EQUIVALENT ROCKS

The Clayton Formation, at its type area in eastern
Alabama, consists mostly of coarse-grained sand and
minor amounts of sandy, hard to semi-indurated,
mollusk-rich Limestone. Downdip for a short distance
and eastward into extreme western Georgia, the
amount of limestone in the Clayton increases. Still
farther downdip, the limestone grades by facies change
into a massive calcareous marine clay section that
contains a few thin beds of sand. The Clayton thins
westward and grades gradually into the sandy, silty
Pine Barren Member below and the soft, marly
McBryde Limestone Member above (pi. 2). In central
and western Alabama, the upper part of the Clayton
grades into the massive, dark-colored clay of the Port-
ers Creek Formation (Toulmin, 1977). The Porters

Creek is for the most part nonmarine to very shallow
marine and is not the same as the marine clay that
replaces the Clayton downdip. Scattered well data in
central Alabama show that the Porters Creek, like the
Clayton. grades laterally downdip into this massive
marine clay, but a section of thick-bedded, marine,
slightly glauconitic sand and gray to brown subfissile
clay intervenes between the two formations. Locally,
the uppermost beds of the Porters Creek consist of the
thin, abundantly fossiliferous Matthews Landing Marl
Member.

Most of the Paleocene strata in Georgia have been
placed in the Clayton Formation by Herrick and Vor-
his (1963). For the most part, the Clayton in Georgia
consists of fine- to medium-grained glauconitic sand
and clayey sand and smaller amounts of medium- to
dark-gray clay. The top of the Clayton in Georgia is
commonly marked by a dark-gray, sandy, glauconitic,
hard Limestone that usually contains casts and molds
of pelecypods and gastropods. This Limestone is thick-
est in western Georgia, where it constitutes an impor-
tant local source of ground water. In eastern Georgia,
near the Savannah River, the amount of dark-colored
clay in the Clayton increases and grades laterally into
the Black Mingo Formation of South Carolina, which
consists mostly of dark-colored, carbonaceous clay and
thin beds of fine* to medium-grained sand.

In southeastern Georgia, clastic beds of the Clayton
merge along a fairly sharp line (pi. 3) with light-colored
dolomite of the Cedar Keys Formation. Locally, in
updip areas of the central Georgia Coastal Plain, the
Clayton grades into dark-colored clay that has been
called the Porters Creek Formation, which in turn
grades into sands that may be part of the Huber
Formation (Huddlestun, 1981).

UN DIFFERENTIATED PALEOCENE ROCKS

Paleocene rocks in most of panhandle Florida, much
of southern Alabama, and a small area in extreme
southwestern Georgia consist of massive, gray to
greenish-gray, subfissile, calcareous, occasionally
sandy and slightly glauconitic marine clay. Eastward,
this clay grades into argillaceous limestone, which in
turn grades into dolomite and dolomitic limestone of
the Cedar Keys Formation. Northward, the clay
grades into the sand, clay, and limestone sequence of
the Clayton Formation. The massive clay is at present
unnamed. Applin and Applin (1944) referred to this
unit informally as "the clastic lithofacies of the
Paleocene" or as the "Tamesii faunal unit" because
these clay beds contain a foraminiferal fauna in their
!ower part that is similar to the fauna of the lower
Paleocene Tamesii (Velasco) Formation of Mexico.
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Applin (1964) thought the Tamesii fauna" represent-
ed a span of time roughly equivalent to that during
which the Clayton, Porters Creek, and Naheola Forma-
tions were deposited. The implication is that the mas-
sive clay cannot be differentiated into these three
units, as Chen (1965) correctly stated. Chen chose to
call the massive clay unit the "Midway Formation."
The author prefers the term "undifferentiated Paleo-
cene rocks" because it' avoids the implication that the
term Midway is synonymous with rocks of Paleocene
age.

Microfossils diagnostic of undifferentiated Paleo-
cene strata in the study area include the planktic
Foraminifera Globorotalia pseudomenardii Bolli. G.
velascoensis (Cushman), G. angulata (White), and G.
pseudobulloides (Plummer). In shallower water depos-
its, the Ostracoda Cythereis reticulodacyi Swain,
Krithe perattica Alexander, and Trachylebris prestwi-
chiana (Jones and Sherborn) are characteristic.

NANAFALIA FORMATION

The outcropping Nanafalia Formation in western
Alabama can be divided into (1) the lower Gravel Creek
Sand Member, a coarse-grained sand, (2) a middle,
highly fossiliferous glauconitic sand unit informally
called the "Ostrea thirsae" beds, and (3) the upper
Grampian Hills Member, which consists of dark
greenish-gray clay interbedded with minor amounts of
glauconitic sand (pi. 2). The Gravel Creek Sand is
poorly preserved as local erosional remnants in eastern
Alabama. The diagnostic Nanafalia oyster Odontogry-
phea thirsae Gabb, characteristic of the middle part of
the Nanafalia, ranges upward into the basal beds of the
Grampian Hills Member. The upper and middle parts
of the Nanafalia in eastern Alabama and western
Georgia grade laterally updip into the Baker Hill
Formation (Gibson, 1982a), a sequence of interbedded
micaceous sand and kaolinitic, bauxitic, and carbona-
ceous clay. Nanafalia sediments rapidly become finer
grained and more marine in a gulfward direction. In
southernmost Alabama and western panhandle
Florida, beds that are the equivalent of the Nanafalia
are gray to greenish-gray marine clays that are indis-
tinguishable from the underlying clays* belonging to
undifferentiated Paleocene rocks. The Nanafalia clays
can be separated from these older clays only in wells
where beds of either limestone or calcareous sand occur
between the two thick clay units. The outcropping
Nanafalia is known to thin as it loses coarser elastics in
a downdip direction (Toulmin, 1977; Reinhardt and
Gibson, 1980), and subsurface data still farther down-
dip show that the Nanafalia (upper) part of the massive
marine clay sequence is thin in comparison with the
lower part.

TUSCAHOMA FORMATION

The Tuscahoma Formation in outcrop and in the
shallow subsurface is chiefly silt and silty clay contain-
ing some fine-grained sand beds. Locally, sand is the
dominant lithology in outcrop areas. Some sand beds
are glauconitic and fossiliferous, and two such beds
have been named the Greggs Landing and Bells Land-
ing Marl Members. The Tuscahoma grades downdip
into soft, brown to gray, calcareous, slightly glauconit-
ic clay that contains much finegrained organic materi-
al and a few beds of finegrained glauconitic calcareous
sand.

Still farther southward, the Tuscahoma grades into
gray to greenish-gray marine clays that are included in
the undifferentiated Paleocene rocks. Globorotalia
pseudomenardii Bolli and G. velascoensis (Cushman)
characterize the Tuscahoma. G. subbotinae Morozova.
which is found in the outcropping Tuscahoma. is not
considered characteristic of the formation in the sub-
surface.
LOCAL PALEOCENE UNITS

There are several Paleocene units of local to sub-
regional extent in and contiguous to the study area.
One of these is the Ellenton Formation in South Caroli-
na (pi. 2), a thin unit of clay and marl (Siple, 1967)
whose extent is poorly known and which is dated in
only a few places. Although the Ellenton is possibly
equivalent to basal Paleocene deposits in the Charles-
ton, S.C., area (G. S. Gohn, written commun., 1983)
that were called Beaufort(?) Formation by Gohn and
others (1977), well control is not sufficient to correlate
the two units exactly. Faye and Prowell (1982) as-
signed an early to middle Paleocene age to cored
materials in Burke County, Ga., that they thought
belonged to the Ellenton Formation. Another such
local unit is the Naheola Formation in Alabama, which
consists of the lower Oak Hill Member (a laminated
dark-colored silt, clay, and sand sequence that is local-
ly fossiliferous) and the upper Coal Bluff Marl Member
(a fossiliferous glauconitic sand). The Naheola is not
recognized in the subsurface, but its equivalents are
possibly part of the massive, unnamed, downdip ma-
rine clay of Paleocene age. A third Paleocene unit of
minor importance is the Salt Mountain Limestone, a
white, massive, dense, microcrystalline to finely crys-
talline limestone that crops out locally in western
Alabama, where it has been upthrown along the Jack-
son fault zone (Toulmin, 1940; Wind, 1974). The Salt
Mountain is thin and discontinuous in the subsurface
and occurs as a series of disconnected lenses that
typically lie within the upper third of the thick, undif-
ferentiated Paleocene clay sequence.
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DEPOSITIONAL ENVIRONMENTS

Rocks of Paleocene age were for the most part
deposited in marine or marginal marine environments.
In updip areas, the basal sands of the Clayton Forma-
tion represent a transgressive marine sand. Their
western equivalents, the laminated, fossiliferous silt
and sand of the Pine Barren Member of the Clayton,
represent a shallow, restricted marine environment
such as a bay or an estuary. Both the Pine Barren and
the basal Clayton sands were succeeded by soft, micrit-
ic (McBryde Limestone Member) to shelly, sandy lime-
stone that represents a shallow, open marine environ-
ment. A minor regression of the sea followed deposi-
tion of this limestone, during which a shallow marine
sand (part of the Clayton) was laid down in eastern
Alabama and the blocky, massive, nonmarine to very
shallow marine Porters Creek Formation was deposit-
ed in western Alabama. The Matthews Landing Marl
Member of the Porters Creek was deposited in a re-
stricted marine environment during a minor transgres-
sion near the end of Porters Creek time. In middip
areas, the Clayton Formation and its equivalents are
entirely shallow marine. The laminated silty sands of
the Tuscahoma Formation were deposited in a restrict-
ed marine environment, probably a tidal flat. Periodi-
cally, local transgressions of the sea covered the tidal
flat and allowed deposition of the Greggs Landing and
Bells Landing Marl Members. Farther downdip, the
massive marine clay that is the deeper water equiva-
lent of the Clayton. the Nanafalia. and the Tuscahoma
was deposited in quiet open-marine water in a midshelf
area.

To the south and east of the clastic Paleocene rocks,
the Cedar Keys Formation was deposited in a shallow,
warm-water, carbonate bank environment. The exten-
sive evaporite deposits of the Cedar Keys represent
tidal flat or sabkha-type conditions that existed over
wide areas and for a long time on this carbonate bank.

The basal part of the Naheola Formation in western
Alabama I Oak Hill Member) represents a fluvial to
very shallow marine (tidal flat accompanied by occa-
sional oyster banks) environment. The succeeding
Coal Bluff Marl Member of the Naheola was deposited
in a restricted marine to very shallow open marine
environment. Downdip, the Naheola probably passes
by facies change into part of the massive, open marine
clay that forms most of the downdip Paleocene. Well
control is not available to show such a transition,
however.

The Salt Mountain Limestone was deposited in an
open marine, quiet, shallow-water environment. The
Salt Mountain is thin and discontinuous, possibly as
the result of postdepositional erosion. In wells where

the Salt Mountain is absent and the Paleocene se-
quence consists entirely of marine clay, however, no
disconformity is known to exist within the massive
clay sequence.

The Gravel Creek Member of the updip Nanafalia
Formation in western Alabama is a fluvial sand. It is
overlain by the "Ostrea thirsae" beds and the Grampi-
an Hills Member, both of which were deposited in a
restricted marine environment. The Baker Hill Forma-
tion, which is the equivalent of the upper Nanafalia in
eastern Alabama and western Georgia, was deposited
in fluvial and estuarine environments. Downdip, the
Nanafalia Formation grades into and becomes part of
the massive, marine, undifferentiated Paleocene clay.

The Ellen ton Formation is thought to represent a
basal shallow marine transgressive deposit that con-
sists in large part of reworked sediments from the
underlying Cretaceous. The Beaufort!?) Formation of
Gohn and others (1977) consists mostly of marginal
marine beds. The overlying Black Mingo Formation is
shallow marine for the most part and reflects a slight
regression followed by a transgression.

EOCENE SERIES

GENERAL

The thick sequence of Eocene rocks that is every-
where present in the study area can be readily divided
into rocks of early, middle, and late Eocene age. The
rocks mapped during this study as middle Eocene and
late Eocene correspond to the Claibornian and Jack-
sonian provincial Gulf Coast stages, respectively.
Rocks of early Eocene age as mapped correspond to
the upper part of the Sabinian provincial stage. These
relationships are shown on the generalized correlation
chart (pi. 2). As the section of this report dealing with
the Paleocene Series discusses, the traditionally ac-
cepted concept that the Sabinian Stage is equivalent to
the Wilcox Group and that both terms refer to rocks of
early Eocene age is no longer valid. Many of the units
formerly assigned to the lower part of the Sabinian
Stage are now known to be of Paleocene age, rather
than Eocene (Oliver and Mancini. 1980; Gibson, 1980.
1982a). These units are accordingly included in the
Paleocene Series as mapped in this report.

Eocene strata in the study area are extensive, thick,
and, where they consist of carbonate rocks, generally
highly permeable. The major part of the Floridan
aquifer system is made up of Eocene rocks, which
commonly show highly developed primary (inter-
granular) and secondary (dissolution) porosity, particu-
larly in their upper parts. Like the Paleocene rocks,
carbonate rocks of both early and middle Eocene age
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grade updip by fades change into calcareous, glauco-
nitic. clastic rocks. This carbonate-clastic transition
lies farther to the north and west in lower Eocene
strata than it does in the underlying Paleocene and is
located still farther north and west in middle Eocene
rocks. Upper Eocene rocks retain their carbonate
character in many places up to the point where they
are truncated by erosion. The overall effect is that of a
general regional transgression that began in Paleocene
time and persisted through the late Eocene and during
which the marine facies of progressively younger rocks
extended progressively farther and farther inland.
Several minor regressions punctuated this general
transgression. These observations are consistent with
the sea level curve of Vail and others (1977), which
shows that sea level worldwide became progressively
higher from early to late Eocene time.

ROCKS OF EARLY EOCENE ACE

Downdip, a lower Eocene carbonate sequence under-
lies southeastern Georgia and the Florida peninsula;
updip, the remainder of the study area is underlain by
clastic lower Eocene rocks. Locally, in South Carolina,
the Eocene in the subsurface is an impure limestone.
Plate 4 shows the configuration of the top of rocks of
early Eocene age and the area where they crop out.
Comparison of plate 4 with a map of the structural
surface of the Paleocene (pi. 3) shows that, in Alabama
and southwestern Georgia, lower Eocene rocks lie to
the south and east of Paleocene rocks in offlap relation-
ship. In central Georgia, however, beds of early Eo-
cene age overlap and extend farther to the north than
the underlying Paleocene rocks. Lower Eocene rocks
are known to extend farther to the north in this overlap
area than plate 4 shows, but they have been mapped
during this study only to the limits of the well control
used to delineate the Floridan aquifer system. In the
western part of the study area, the configuration of the
top of the early Eocene is contoured up to the limit of
outcrop of these rocks (pi. 4).

Many of the large- to intermediate-scale structural
features that affect the shape of the Paleocene surface
(pi. 3) are recognizable on the early Eocene surface (pi.
4). Those features common to both maps include (1)
the Peninsular arch in north-central Florida, (2) the
Southeast Georgia embayment, and (3) a steep, steady
slope toward the Gulf Coast geosyncline in the western
part of the study area. The Southwest Georgia embay-
ment in eastern panhandle Florida is a negative area on
both the Paleocene and early Eocene tops, but this
tht n'M3 6eper and narrow^ and extends farther to
the northeast on the early Eocene surface than it does

on the top of the Paleocene. The configuration of tl
South Florida basin in southwestern peninsul;
Florida likewise differs on the Paleocene and earl
Eocene surfaces. This feature was somewhat silled c
its gulfward side in Paleocene time (pi. 3) but, at th
end of early Eocene time (pi. 4) it was open to the gu
and appears to have been partially filled from the ea;
and northeast. The Suwannee strait, a closed low thi
appears in southeastern Georgia on the map of th
Paleocene surface, was apparently filled with sed
ments during early Eocene time and thus does nc
exist on the map of the early Eocene surface.

The maximum measured depth to the top of low<
Eocene rocks is about 3,900 ft below sea level in we
ALA-BAL-30 in the southern part of Baldwin Count-
Ala. The maximum contoured depth is below 4.200 f
in the same general area. Lower Eocene rocks ai
slightly less than 800 ft below sea level on the crest <
the Peninsular arch, from which they deepen in a
directions. In the Southwest Georgia embayment an
the South Florida basin, the top of lower Eocene rock
is below 2,600 ft.

The thickness of lower Eocene strata is shown o
plate 5, along with the distribution of the clastic an
carbonate facies within this unit. The clasti
carbonate boundary and much of the contourin
shown on this plate are derived from well control. I
areas of sparse control, the thickness of the earl
Eocene has been estimated as the difference bet wee
contoured altitudes of the top of the early Eocer
(plate 4) and the top of the Paleocene (plate 3). In sout
Florida, lower Eocene rocks are more than 1,500 :
thick; in parts of panhandle Florida, they are mot
than 1,100 ft thick. On the crest of the Peninsuk
arch, these strata are less than 300 ft thick, and the
thin to a featheredge in areas of outcrop.

Y OLDSMAH FORMATION—Except for the Fishburne Fo
mation that occurs locally in South Carolina, all th
lower Eocene carbonate rocks in the study area ar
part of the unit that Applin and Applin (1944) name<
the Oldsmar Limestone. The Oldsmar, however, con
tains much dolomite, and thin beds of chert and eve
Dorite deposits occur in the unit from place to plac«
The Oldsmar is therefore referred to as a "formation
rather than a "limestone."

The Oldsmar Formation consists mostly of off-whit
to light-gray micritic to finely pelletal limestone thid
ly to thinly interbedded with gray to tan to Ugh
brown, fine to medium crystalline, commonly vugg
dolomite. The lower part of the formation is usuall
more extensively dolomitized than the upper par
Pore-filling gypsum and thin beds of anhydrite occur i
the lowermost parts of the Oldsmar in places, partici
larly in a crescent-shaped band extending from Dix.
County. Fla., northeast to southern Ware County, G
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The location of this band, which locally comprises the
base of the Floridan aquifer system, is shown on plate
33. In scattered places, the Oldsmar contains trace
amounts of glauconite.

Applin and Applin 11944. p. 16991 defined the Olds-
mar "to include the interval that is marked at the top
by the presence of abundant specimens of Helicos-
tegina gyralis Barker and Grimsdale...and that rests
on the Cedar Keys limestone." This definition is un-
satisfactory because ID it is based on the microfaunal
content of the strata, not on their lithologic character-
istics, and (2) it is based on a species whose range is not
restricted to the early Eocene. The author has found
specimens of H. gyralis that show no evidence of
reworking 50 to 70 ft above the top of the Oldsmar in
rocks that are part of the overlying middle Eocene
sequence ("Lake City" Limestone). Cole and Gravell
(1952) reported this species from middle Eocene beds
in Cuba. The Oldsmar Formation is thus redefined
herein as the sequence of white to gray limestone and
interbedded tan to light-brown dolomite that b'es be-
tween the pelletal, predominantly brown limestone and
brown dolomite of the middle Eocene and the gray,
coarsely crystalline dolomite of the Cedar Keys Forma-
tion. H. gyralis is commonly found as part of a charac-
teristic Oldsmar fauna that includes several other
species of larger foraminifers listed in table 1. None of
these species, however, is ubiquitous within the Olds-
mar Formation, nor should they be the criterion by
which the Oldsmar is defined.

The Oldsmar Formation underlies all of the Florida
peninsula and the southeastern corner of Georgia (pi.
5). Westward, in the eastern part of the Florida pan-
handle, the Oldsmar becomes increasingly argillaceous
and interfingers with calcareous clastic rocks. To the
north, in south-central Georgia, the Oldsmar grades
from Limestone through argillaceous limestone and
calcareous clay into glauconitic calcareous sand.

In addition to H. gyralis, the larger Foraminifera
Miscellanea nassauensis Applin and Jordan, Pseudo-
phragmina (Proporocyclina) cedarkeysensis Cole, and
Lockhartia sp. are considered characteristic of the
Oldsmar Formation.

UNDIFFERENTIATED LOWER EOCENE ROCKS—Lower Eo-
cene rocks in the western part of the Florida panhandle
consist of brownish- to greenish-gray, calcareous,
slightly glauconitic shale and siltstone that are occa-
sionally micaceous. Thin beds of fine-grained, slightly
glauconitic sandstone and off-white sandy glauconitic
limestone occur sporadically throughout the predomi-
nantly argillaceous section. These rocks are part of the
unit that was called the "clastic facies of Wilcox age"
by Applin and Applin (1944) and the "Wilcox
Formation' by Chen (1965). Both Chen and the Ap-

plins included beds that are the downdip equivalents of
the Nanafalia Formation, the Tuscahoma Formation,
and the Salt Mountain Limestone in their "Wilcox"
unit. In this report, the Nanafalia, Tuscahoma, and
Salt Mountain are considered to be of Paleocene age
and to grade downdip into undifferentiated argilla-
ceous rocks of Paleocene age. The term "undifferen-
tiated early Eocene rocks" is herein applied to the
massive, predominantly argillaceous early Eocene sec-
tion of western panhandle Florida. These strata grade
eastward into the Oldsmar Formation and become less
marine and slightly coarser grained updip in southern
Alabama and southwestern Georgia, where they take
on the character of the outcropping Hatchetigbee
Formation.

Microfauna considered characteristic of undifferen-
tiated rocks of early Eocene age include the Foraminif-
era Globorotalia formosa gracilis Bolli and Rotalia
trochoidiformis (Lamarck). The Foraminifera
Globorotalia subbotinae Morozova and G. wilcoxensis
(Cushman and Ponton) are also considered characteris-
tic of early Eocene rocks in the study area, even though
these species are known to range downward into rocks
of late Paleocene age elsewhere (Stainforth and others,
1975). The Ostracoda Brackhcythere jessupensis
Howe and Garrett and Haplocytheridea sabinensis
(Howe and Garrett) are also considered characteristic
of these beds.

BASHI AND HATCHETICBEE FORMATIONS—The lithology
of the Hatchetigbee Formation in the area where it
crops out in western Alabama is very similar to that of
the underlying Tuscahoma. In practice, the two are
difficult to separate except where the sandy, glauconit-
ic, highly fossiliferous Bashi Formation (Gibson.
1982b) lies between them. The Bashi occurs only as
erosional remnants in eastern Alabama and western
Georgia. Downdip, the Hatchetigbee consists of in-
terbedded fine sand and gray calcareous clay. The
sand is lost in a short distance gulfward, and the
argillaceous Hatchetigbee beds merge in middip areas
with the underlying clay of the Tuscahoma.

UNNAMED MID-GEORGIA LOWER EOCENE ROCKS—In the
west-central part of the Georgia coastal plain, lower
Eocene rocks consist of medium-grained, calcareous,
often dolomitic, glauconitic sandstone interbedded
with soft, light-gray, calcareous, glauconitic clay. The
sandstone ranges from unconsolidated to well indurat-
ed, depending on the amount of calcareous matrix that
binds the sand grains. Although these strata are the
probable equivalents of the combined Hatchetigbee
Formation of eastern Alabama and southwestern
Georgia, they are unnamed at present and are not
shown on the correlation chart (pi. 2) because their
relation to the Hatchibtigbee is still inexactly known.



B24 FLORIDAN AQUIFER SYSTEM RASA PROJECT

These unnamed lower Eocene sand and clay beds
become progressively more argillaceous and calcareous
downdip to the southeast and grade into an off-white,
micritic, glauconitic, argillaceous limestone that com-
monly contains the foraminifer Pseudophragmina
(ProporocyclinaJ cedarkeysensis Cole, a species that is
found in the Oldsmar Formation in Florida. This
micritic limestone, unnamed at the time of this writ-
ing, grades seaward over a short distance into a typical
Oldsmar lithology. Updip. the lower Eocene clay beds
are lost, and the sands become progressively less
marine until they grade into a predominantly fluvial
thick sand sequence that may be part of the Huber
Formation (Huddlestun, 1981).

In easternmost Georgia, lower Eocene rocks consist
mostly of calcareous, glauconitic, argillaceous sand,
cream to gray calcareous clay, and sandy, glauconitic
limestone. Locally, some of the clayey beds are dark
brown and silty and contain much fine-grained organic
material. Northeastward, in South Carolina, lower
Eocene strata consist of sandy, fossiliferous, glauconit-
ic limestone that has recently been named the Fish-
burne Formation (Gohn and others. 1983).

DEPOSITIONAL ENVIRONMENTS—Most of the lower Eo-
cene rocks in the study area were deposited in shallow
open marine to marginal marine environments. The
laminated silty sands of the Hatchetigbee Formation
were deposited in a restricted marine area, probably on
tidal flats. Periodically, slightly deeper marine waters
covered the tidal flats, and the Bashi Formation was
deposited during such a local short-lived transgres-
sion.

Seaward of this marginal marine area, the undif-
ferentiated thick sequence of fine clastic rocks of early
Eocene age was deposited in quiet, shallow to moder-
ately deep, open marine waters in the area that is now
western panhandle Florida. Open marine conditions
characterized by slightly higher energy levels existed
in the central part of the Georgia coastal plain during
early Eocene time, and an inter bedded sequence of
marine sand and clays was deposited there. This
sequence, unnamed at present, grades laterally to the
northeast into shallow marine sandy limestone that
represents the Fishburne Formation of South Carolina.

Both the shallow water, open marine, clastic lower
Eocene strata of central Georgia and the deeper water,
massive clay sequence of panhandle Florida grade into
and interfinger with the Oldsmar Formation. The
Oldsmar was deposited in warm, shallow, open marine
water and represents a carbonate bank environment.
The minor evaporites found occasionally in the lower
part of the Oldsmar represent sabkha conditions that
were short lived and not areallv extensive

ROCKS OF MIDDLE EOCENE ACE

Middle Eocene strata are present over almost al
the study area and can generally be divided inti
downdip platform carbonate facies and an updip fac
that is predominantly clastic. The carbonate facie?
the middle Eocene extends much farther to the no
and west than the carbonate rocks of the underly
early Eocene. Approximately half of the Geor
coastal plain, much of the eastern part of the Flor
panhandle, and all of the Florida peninsula are unc
lain by middle Eocene carbonate rocks. In the rerm
der of the study area, the middle Eocene consists
marine to marginal marine clastic rocks.

The configuration of the top of the middle Eoci
and the area where this unit crops out are shown
plate 6. Middle Eocene rocks in Alabama and sou
western Georgia are located farther gulfward th
underlying rocks of early Eocene age. In contrast
this offlap relation, the lower Eocene is overlapped
middle Eocene strata in central Georgia and in Sot
Carolina. The top of the middle Eocene is contourec
the point where the unit pinches out in its outcrop a
but only to the limit of well control in eastern Geor
and South Carolina. In these areas, the middle Eoo
is mostly overlapped by younger rocks.

The effect of several large-scale structural featu
is reflected on the middle Eocene surface. Althoi
many of these features are recognizable on maps of
tops of older units (pis. 3, 4), their locations and sha
are different on the middle Eocene map Ipl. 6). ".
Peninsular arch is poorly defined on plate 6. and
surface is highly irregular, probably as a result
erosion and dissolution of the top of the middle Eoce
The top of middle Eocene strata in this area is gene
ly higher than 200 ft below sea level. The Southe
and Southwest Georgia embayments and the Sou
Florida basin are present as low areas on the midi
Eocene top. but they are not as pronounced as they ;
on the maps of older units. These basins were probat
relatively quiescent and were being filled during m
die Eocene time. The Gulf Coast geosyncline v
actively subsiding during the middle Eocene, as
steep, steady gulfward slope of the top of the unit
western panhandle Florida shows. The configuratk
of the unnamed negative area in east-central Geor
and of the high area parallel to it in southeastern Soi
Carolina are similar on the middle Eocene top to th<
on older units.

Several faults of small to intermediate throw fi
occurred during middle Eocene time (pi. 6). Unlike '
large-displacement faults in southwestern Alaba
that affect the entire column of rocks mapped for t
study, most of the faults shown on plate 6 in cent
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Georgia and peninsular Florida appear to die out down-
ward within the middle Eocene. An exception is the
fault in Palm Beach County, Fla., which cuts rocks at
least as old as Paleocene (pi. 3). The series of north-
east-trending faults in south-centra] Georgia bounds
several small grabens and half grabens that are collec-
tively called the Gulf Trough (Herrick and Vorhis,
1963). Like most of the faults in peninsular Florida,
the Gulf Trough faults appear to die out at shallow
depths. A seismic profile was obtained across one of
the major Gulf Trough faults in northeastern Colquitt
County. Ga.. as part of this study. The record on this
profile is poor down to a depth of approximately 1.200
ft below land surface. Deeper than about 1,300 ft
(roughly the middle of rocks of middle Eocene age),
however, sharp reflectors can easily be traced on the
profile and do not show the graben structure that well
data prove to exist at shallower depths.

The maximum measured depth to the top of the
middle Eocene is 3,490 ft below sea level in well
ALA-BAL-30 in southwestern Baldwin County, Ala.
The maximum contoured depth is below 3,700 ft in the
same area (pi. 6). The top of the middle Eocene slopes
in all directions from the crest of the Peninsular arch
and reaches depths of more than 1.800 ft in the South-
west Georgia embayment, more than 1,600 ft in the
South Florida basin, and more than 1,000 ft in the
Southeast Georgia embayment. Middle Eocene rocks
are slightly above sea level at scattered places on the
Peninsular arch. They are exposed at the surface in
Citrus and Levy Counties, Fla., where they represent
the oldest outcropping rocks in the state.

The thickness of middle Eocene rocks is shown on
plate 7, which also shows the limits of the unit's clastic
and carbonate facies. The position of the interface
between these facies is approximate because it is based
on well control. The thickness trends shown on plate 7
have been extended in areas where well control is
scattered by subtracting the contoured tops of rocks of
early and middle Eocene age. From a featheredge in
outcrop areas, the middle Eocene thickens seaward to
more than 1,200 ft in the Southwest Georgia embay-
ment and to more than 1,000 ft in southeastern Geor-
gia. Along panhandle Florida's Gulf Coast, these stra-
ta are more than 900 ft thick. They thin to lesa than
500 ft over the crest of the Peninsular arch and thicken
southward to more than 1,600 ft in east-central penin-
sular Florida. Although the middle Eocene is between
1,000 and 1.400 ft thick in most of southern Florida,
the unit thins to less than 900 ft in part of the South
Florida basin, and shows that this basin was not
subsiding rapidly during middle Eocene time.

AVON PARK FORMATION—Applin and Applin (1944, p.
1686) applied the name Avon Park Limestone to the

upper part of the late middle Eocene section in a well at
the Avon Park Bombing Range in the southernmost
part of Polk County, Fla. They referred to the Avon
Park as "a distinct fauna! unit" and described it as
"mainly cream-colored, highly microfossiliferous,
chalky limestone" that locally contains some gypsum
and chert and that is commonly partially dolomitized.
Well cuttings examined during this study show that
the Avon Park is in many places composed almost
entirely of dolomite. The Avon Park is thus referred to
in this report as a 'formation" rather than a
"limestone."

The term Lake City Limestone was introduced by
Applin and Applin (1944, p. 1693) for the lower part of
rocks of middle Eocene age in a well at Lake City in
Columbia County, Fla. The Lake City was described as
"alternating layers of dark brown and chalky
limestone": gypsum and chert are present in some
wells. Regionally, the lower part of the middle Eocene,
like the upper part, contains much dolomite.

In the early 1940's, there were few deep wells in
Florida, and the samples from many of these wells
were either contaminated or incomplete. Electric log-
ging was a new technique at the time, and those few
logs that were in existence were largely unreliable. A
common practice in subsurface stratigraphy was to
use paleontologic and lithologic units interchangeably.
All of these factors led to imprecise definitions for
most of the limestone units of Florida. Between some
adjacent "formations," lithologic change is subtle: in
places, there is no change at all. Stratigraphic breaks
in much of the Florida section currently are based upon
a change in the benthic microfauna that the rocks
contain. Where dolomitization has obliterated the
microfauna, or where it is lacking in nondolomitized
sections, correlations are inconsistent. Although most
workers studying the Florida subsurface recognize the
problem, almost all Tertiary limestone correlations are
still made on the basis of the microfaunal assemblages
that Applin and Applin (1944) and Applin and Jordan
(1945) thought were diagnostic. This practice is. of
course, not in accordance with the rules of the current
North American Stratigraphic Code (North American
Commission on Stratigraphic Nomenclature, 1983).
Units that are in reality biostratigraphic units have
been mapped as if they were rock-stratigraphic units.
Fortunately, as Winston (1976), recognized, the paleon-
tologically defined units of Applin and Applin (1944) in
many cases coincide with lithologic units. Exceptions
to this generalization are the Avon Park and Lake City
Limestones.

There are no lithologic criteria that can be used to
separate the middle Eocene carbonate rocks in Florida
and in southern Georgia. Both the so-called Avon
Park and Lake City Limestones consist primarily of
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cream, tan. or light-brown, soft to well-indurated lime-
stone that is mostly peUetal but is locally micritic. The
pellets consist of fine to coarse sand-sized particles of
micritic to fine crystalline limestone and small- to
medium-sized Foraminifera; they are bound by a mi-
critic to finely crystalline limestone matrix. The lime-
stone is thinly to thickly interbedded with cream or
light- to dark-brown, fine to medium crystalline, slight-
ly vuggy dolomite, fractured in some places, whose
texture is locally sucrosic to argillaceous. Locally,
differences exist between the general lithologic charac-
ter of the lower part of the middle Eocene and that of
its upper part. Unfortunately, two of the limited
number of wells available to the Applins (the Avon
Park Bombing Range and Lake City wells) showed
such contrasts, and it was on the basis of the limited
data then available that the Avon Park and Lake City
were named and extended regionally. More recent
drilling shows conclusively that the rock types that the
Applins thought were representative of their "Lake
City" are found in many places at the top of the middle
Eocene (in their "Avon Park" part) and the reverse is
also true.

Paleontologic criteria by which the Avon Park and
Lake City can be differentiated are lacking. In the
original definition of both the Avon Park and the Lake
City, certain faunal zones by which these units could
be recognized were listed. The Lake City was thought
to extend from the highest occurrence of Dictyoconus
americanus (Cushman), accompanied by Fabularia
vaughani Cole and Porter, down to the highest occur-
rence of Helicostegina gyralis Barker and Grimsdale,
thought to characterize the Oldsmar. None of these
species is restricted to the horizon for which it is
supposed to be characteristic. H. gyralis commonly
occurs several hundred feet above a typical Oldsmar
Lithology. In this study, Fabularia vaughani has been
found at or just below the top of the middle Eocene—in
the "Avon Park" part. Dictyoconus americanus has
been reported by Cole (1944, 1945) and by Vernon
(1951) from the upper part of the middle Eocene. The
author has found several additional species that were
listed as diagnostic Lake City Foraminifera by Applin
and Jordan (1945) within 20 to 50 feet of the top of the
uppermost middle Eocene. These species include Dis-
corbis inornatus Cole, Fabularia gunteri Applin and
Jordan, and Gunteria floridana Cushman and Ponton.
Cole and Gravell (1952) found several supposedly diag-
nostic Lake City species in the same beds as supposed-
ly diagnostic Avon Park species in. the outcropping
middle Eocene of Cuba. The Avon Park was originally
<kfined bV Applin and Applin (1944) as extending from
the highest occurrence of Coskinolina floridana Cole
downward to the top of Dictyoconus americanus. As
Appun and Applin ,1944, p. 1687), recognized, how-

ever, that Coskinolina floridana is abundant in i
Oligocene Suwannee Limestone in many places.

The so-called Avon Park and Lake City Limestoi
cannot be distinguished from each other on the basis
either lithology or fauna, except locally. Therefore, ii
here proposed that the term "Lake City" be abandon
and that all of the cream to brown pelletal limestc
and interbedded brown to cream dolomite of mid<
Eocene age in peninsular Florida and southern Geor;
be placed in the Avon Park Formation. The te
"Avon Park" is retained because (1) it has preceder
over the term "Lake City," (although both the Av
Park and the Lake City were named in the same rep<
by Applin and Applin (1944). the Avon Park w
described on an earlier page in that paper) and 12) t
term has traditionally been applied to rocks wh<
lithology is different from that of the overlying Oc
Limestone. The Avon Park is more properly callei
"formation" rather than a "limestone" because it c
tains appreciable amounts of rock types other th
limestone. The extended definition of the Avon P;
Formation proposed here refers to the sequence
predominately brown limestones and dolomites of v;
ous textures that lies between the gray, largely mic
ic limestones and gray dolomites of the Oldsmar F
mation and the white foraminiferal coquina or fossi
erous micrite of the Ocala Limestone.

The reference section proposed for the extenc
Avon Park Formation is the interval from 221 to 1,1
ft below land surface in the Coastal Petrolei
Company's No. 1 Ragland well in sec. 16, T. 15 S. R.
E, in Levy County, Fla. Cuttings from this well are
file at the Florida Bureau of Geology, Tallahassee, F'
as well W-1537 or permit number 66. The well
numbered FLA-LV-4 in this report. A lithologic
scription of the cuttings from the proposed type wel
given in the Appendix of this report. The top of t
Avon Park is not known in the type well because the
is a gap in the cuttings from the basal Ocala at a dep
of 110 ft to the uppermost Avon Park sample at 221 :
Figure 5 shows a representative electric log pattern f
the Avon Park Formation (extended! in a nearby w-
in Levy County. Humble's No. 1 C. E. Robinson (w
FLA-LV-5 of this report).

Fauna considered characteristic of the revised Av
Park Formation include the Foraminifera $piroli
coreyensis (Cole), Lituonella floridana (Cole). Discor
inornatus Cole. Valvulina cushmani Applin and J
dan. V. martii Cushman and Bermudez, Fabula
vaughani Cole and Ponton, Tex.tula.ria coreyensis C(
Gunteria floridana Cushman and Ponton. Pseua
bitolina cubensis Cushman and Bermudez, Amp^
tegina lopeztrigoni Palmer, and Lepidocyctina antil
Cushman (formerly called L. gardnerae Cole). Fr
ments of the alga Clypeina infundibuliformia Morei
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and Morellet are also considered characteristic of the
Avon Park.

To the north and west, the Avon Park Formation
grades into an argillaceous, soft to semi-indurated,
micritic, glauconitic limestone that in turn grades
updip into calcareous, glauconitic, often shelly sand
and clay beds that are parts of the Lisbon and Tal-
lahatta Formations. The middle third of the revised
Avon Park Formation in the eastern half of the Florida
peninsula and in much of southeastern Georgia is
micritic, low-permeability, finely pelletal limestone.
Approximately the lower half of the extended Avon
Park in west-central peninsular Florida consists of
low-permeability dark-colored gypsiferous limestone
and dolomite. Both the micritic limestone and the
gypsiferous carbonate beds comprise important sub-
regional confining units within the Floridan aquifer
system.

TALLAHATTA FORMATION—Where the Tallahatta For-
mation crops out in western Alabama, it consists
largely of greenish-gray, porous, finegrained siliceous
claystone (called buhrstone in older reports) and some
interbedded sands that are calcareous and fossiliferous
near the top of the unit. In eastern Alabama, the
outcropping Tallahatta is mostly poorly sorted, occa-
sionally gravelly sand interbedded with greenish-gray
clay and calcareous sand near the top. In southwest-
ern Georgia, the outcropping Tallahatta is somewhat
more marine than it is in Alabama and consists of fine-
to coarse-grained slightly fossiliferous sand interbed-
ded with dark-brown, silty, micaceous, occasionally
glauconitic limestone. Chert is common near the base
of the Tallahatta in updip areas in Georgia.

Downdip, in both Alabama and Georgia, the Tal-
lahatta consists largely of interbedded gray to
greenish-gray glauconitic sand and greenish-gray to
brownish-gray shale; light- to dark-brown glauconitic
fossiliferous limestone is common. Farther seaward in
Georgia, the Tallahatta grades into cream to light-gray
glauconitic, argillaceous, somewhat sandy limestone
that in turn grades into the revised Avon Park Forma-
tion. Along and just to the north of the Gulf Coast of
Alabama and western panhandle Florida, the Tallahat-
ta consists mostly of gray to greenish-gray clay and
thin to moderately thick interbeds of fine-grained,
glauconitic, calcareous sand. Neither the limestone
facies nor the calcareous clay and sand of western
Florida and southern Alabama can be distinguished
from similar overlying strata that are considered to be
the Lisbon Formation in this study. In northeastern
Georgia, the Tallahatta is mostly gray, calcareous,
fossiliferous clay and has a thin sequence of calcareous
sand and glauconitic limestone at the base. These
strata grade northeastward into calcareous shelly sand
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and clay beds that are parts of the Congaree Forma-
tion and the Warley Hill Marl of South Carolina.

LISBON FORMATION—In its outcrop area in south-
western Alabama, the Lisbon Formation consists of
interbedded calcareous, glauconitic sand, sandy clay,
and clay, all of which are dark green to greenish gray
and fossiliferous. Carbonaceous clays commonly occur
near the middle of the Lisbon in this area. In central
Alabama, the outcropping Lisbon is mostly sand.
Farther eastward, in southeastern Alabama and south-
western Georgia, the composition and appearance of
Lisbon in outcrop are similar to those of the Lisbon in
southwestern Alabama, except that the strata are
somewhat lighter in color. Downdip, in southern
Alabama and panhandle Florida, the Lisbon grades
into gray, greenish-gray, or light-brown calcareous,
glauconitic clay that contains thin to thick beds of
fine-grained, calcareous, glauconitic sand and hard,
sandy, glauconitic limestone. In this area contiguous
to the Gulf Coast, the Lisbon cannot be differentiated
from the Tallahatta.

To the east, the undifferentiated Lisbon-Tallahatta
sequence grades into light-gray, glauconitic, argilla-
ceous, somewhat sandy limestone that in turn grades
into the Avon Park Formation. This light-colored,
finegrained limestone is also found throughout Geor-
gia in a middip position between the calcareous clastic
rocks of the outcropping or updip Lisbon and the
pelletal Avon Park Formation. Like the Lisbon-
Tallahatta sequence along the Gulf Coast, this lime-
stone facies cannot be split into "Tallahatta" and
'Lisbon" components.

In northeastern Georgia, the Lisbon consists mostly
of light-gray argillaceous limestone and is underlain by
clastic strata that are Tallahatta equivalents. To the
northeast, the lower part of the argillaceous limestone
becomes sandy, fossiliferous, and glauconitic and
grades into the Warley Hill Marl of South Carolina.
The upper part of the argillaceous limestone grades
into the Santee Limestone of South Carolina, a slightly
coarser, soft, cream to yellow, fossiliferous limestone
that contains minor beds of glauconitic sand and clay.

Fauna considered characteristic of the undifferen-
tiated clastic Lisbon-Tallahatta sequence in the study
area include the Foraminifera Asterigerina texana
(Stadnichenco), Ceratobulimina stellata Bandy, and
Globontalia bullbrooki Bolli. The ostracode
Leguminocythereis petersoni Swain is also commonly
found in these clastic middle Eocene strata.

GOSPORT SAND—In western Alabama, the uppermost
part of the middle Eocene sequence consists of fine to
coarse-grained, glauconitic, fossiliferous sand and
some beds of dark-colored shale. This unit, called the

Gosport Sand, is thought to be local because it is no
recognizable either in outcrop in central Alabama or ii
downdip wells. The strata called "Gosport" in th
Savannah, Ga., area by Counts and Donsky (1963) ar
included in the undifferentiated Lisbon-TalJahatta se
quence of this report because their lithology is corr.
pletely unlike that of the Gosport even though thei
stratigraphic position is the same.

McBEAN FORMATION —In northeast Georgia and ii
South Carolina, fine-grained, loose to semiconsolidat
ed, slightly fossiliferous sand of middle Eocene ag
occurs locally. This sand, called the McBean Forme
tion, grades downward and seaward into calcareou
clay that in turn grades into the upper part of th
Santee Limestone. Like the Gosport. the McBean is c
only local importance in the study area.

DEPOSITIONAL ENVIRONMENTS—The outcropping Ta
lahatta and Lisbon Formations were deposited in sha
low marine to marginal marine environments. Tran
gression of the sea during the middle Eocene was mor
extensive than it was during either Paleocene or earl
Eocene time. Shallow marine Lisbon-Tallahatta rock
extending to the shore of the present Gulf of Mexic
show that the middle Eocene sea floor sloped ver
gently there and that shallow marine waters extende
over a wide area.

The Avon Park Formation, like the Oldsmar an
Cedar Keys Formations, was deposited on a shallov
warm-water carbonate bank. Some of the evaporiu
that characterize the lower parts of the revised Avc
Park Formation in west-central peninsular Floric
may have formed in a tidal flat or sabkha environmen

The Congaree, Warley Hill, and Santee beds <
South Carolina were deposited as the result of a sing
continuous transgression (Pooser. 1965). The Co
garee represents basal clastic deposits. The Warle
Hill was laid down in very shallow marine waters, ar.
the Santee was deposited in a shallow shelf, ope
marine environment.

The Gosport Sand represents a regressive shallo
marine to marginal marine deposit that was laid dow
as the middle Eocene sea withdrew. The McBee
likewise represents a regressive sand.

ROCKS OF LATE EOCENE ACE

Upper Eocene rocks underlie practically all of tl
study area, except for local areas in peninsular Floric
where they have been removed by erosion. In contra:
with older Tertiary units, strata of late Eocene aj
consist of carbonate rocks throughout ail of the stuc
area except (1) in updip outcrop locales where th*
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Lnterfinger with clastic materials or have been weath-
ered into a clayey residuum and (2) in western Alabama
and much of the Florida panhandle, where the upper
Eocene section consists mostly of fine clastic sedi-
ments. The late Eocene represents the most extensive
and widespread transgression of Tertiary seas in the
Southeastern United States.

The extent, configuration of the top, and area of
outcrop of rocks of late Eocene age are shown on plate
8. In Alabama and the southwesternmost corner of
Georgia, these rocks are found farther gulfward than
the middle Eocene strata that they overlie in offlap
relation. From Stewart County, Ga.. northeast, how-
ever, upper Eocene strata overlap older beds. This
onlap relation extends into part of South Carolina.

From an altitude of more than 400 ft above sea level
in their area of outcrop in Georgia and South Carolina,
upper Eocene beds generally slope gently seaward (pi.
8). This slope is interrupted in northern peninsular
Florida by a widespread high area upon which the top
of upper Eocene rocks rises to altitudes slightly above
sea level. This high area has been called the Ocala
uplift, but it is not a true uplift. Even though this
feature appears as a high on the upper Eocene top, it is
not a structural high on the tops of older units (com-
pare pi. 8 with pis. 3, 4, and 6). The upper Eocene may
be high on the Ocala "uplift" because of either (1)
deposition of an anomalously thick section of upper
Eocene rocks in this area, (2) differential compaction,
or (3) postdepositional erosion. The Ocala "uplift,"
regardless of its origin, is not related to the Peninsular
arch. The fact that the effect of the Peninsular arch is
not apparent on maps of the top of upper Eocene or
younger rock shows that the arch ceased to be an
active structure after middle Eocene time.

Some of the major structural lows in the study area,
however, continued to actively subside during late
Eocene time. Plate 8 shows a steep slope on the upper
Eocene top in westernmost panhandle Florida and
southern Alabama that reflects the influence of the
Gulf Coast geosyncline. The negative area in Gulf and
Franklin Counties in panhandle Florida is the South-
west Georgia embayment, and the low centered in
Glynn County, Ga.. is the Southeast Georgia embay-
ment. The South Florida basin is also shown on plate 8
as a low area in southwestern peninsular Florida. The
poor definition of the unnamed low area in east-central
Georgia and its contiguous high in South Carolina (pi.
8) indicate that these features were not active "warps"
in the late Eocene.

There are a number of small- to medium-sized faults
shown on plate 8 that first occur in the late Eocene.
Most of these are in central and northern peninsular
Florida. Like the Gulf Trough graben system (running

northeast across central Georgia on pi. 8), which af-
fects only middle Eocene and younger rocks, these
faults in central and northern Florida appear to be
shallow features that die out with depth. The locations
of the small faults are better known, and the topogra-
phy shown on plate 8 for the upper Eocene top is more
deatailed than that shown for deeper horizons because
upper Eocene strata provide a prolific source of ground
water and are therefore more intensively drilled than
older units.

Upper Eocene rocks crop out more extensively than
any other Tertiary unit except the Miocene. In much
of their updip outcrop area, they consist largely of
calcareous clastic rocks. In southwestern Georgia,
easternmost Alabama, and contiguous counties in
Florida, uppermost Eocene rocks consist of soft to
well-indurated limestone that has a thin to moderately
thick (less than 10 to more than 50 ft) clayey residuum
developed on it. This residuum masks and subdues the
karst topography that drilling shows is developed on
the Limestone surface there. In western peninsular
Florida, upper Eocene sediments consist mostly of
highly fossiliferous, soft limestone that shows a highly
irregular, karstic, often cavernous surface resulting
from extensive dissolution of the rock. Locally, in
parts of the Florida peninsula, upper Eocene rocks
have been completely removed by erosion, and rocks of
middle Eocene age are exposed through the late Eo-
cene surface (pi. 81.

The maximum measured depth to the top of the
upper Eocene is about 3,380 ft below sea level in well
ALA-BAL-30 in southern Baldwin County, Ala. The
maximum contoured depth is about 4.000 ft. just to
the southwest of this well. The top of rocks of late
Eocene age is more than 1,000 ft below sea level in the
Southwest Georgia embayment, more than 700 ft in
the Southeast Georgia embayment, and more than
1,200 ft in the South Florida basin. In north-central
Florida, the upper Eocene top is at or slightly above
mean sea level over a wide area and slopes seaward in
all directions from this high. Locally, the upper Eocene
top has been vertically displaced as much as 300 ft
across some of the small faults that cut the unit.

The thickness of upper Eocene strata is shown on
plate 9. In contrast with older Tertiary units, upper
Eocene beds are comprised of carbonate rocks almost
everywhere. Most of the contouring on plate 9 is based
on well-point data. In areas of sparse well control, the
thickness of rocks of late Eocene age has been estimat-
ed by subtracting contoured structural surfaces of the
middle and upper Eocene (pis. 6. 8). The upper Eocene
is generally 200 to 400 ft thick, with two major excep-
tions. In the Southwest Georgia embayment. these
rocks are more than 800 ft thick, and in the central
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part of peninsular Florida, they are less than 100 ft
thick in an area that trends east-west across the penin-
sula. There is much local variation in the thickness of
the upper Eocene because of the effects of erosion and
(or) dissolution of these rocks, especially in and near
the places where they crop out.

X OCALA LIMESTONE—Dall and Harris (1892) applied
w.ie name Ocala Limestone to the limestone exposed in
quarries near Ocala in Marion County, Fla. These
rocks were incorrectly correlated with strata in Alaba-
ma that were thought then to be Eocene but that are
now known to be of Oligocene age. Cooke (1915) was
the first to assign the Ocala to its correct upper Eocene
stratigraphic position. Applin and Applin (1944) divid-
ed the Ocala into upper and lower members. This
twofold division of the formation is still used by the
U.S. Geological Survey at the time of this writing
(1984). However, the Florida Bureau of Geology con-
siders the Ocala to be a group consisting of, in ascend-
ing order, the Inglis, Williston, and Crystal River
Formations, as Puri (1953b) proposed.

Puri's three formations cannot be recognized lithc-
logically even at their type sections and cannot be
differentiated in the subsurface. This author does not
consider the Inglis, Williston, and Crystal River For-
mations to be either readily recognizable nor mappa-
ble, and the terms are not used in this report. As
Applin and Applin (1944) recognized, the Ocala con-
sists in many places of two different rock types. The
upper part of the Ocala is a white, generally soft,
somewhat friable, porous coquina composed of large
Foraminifera, bryozoan fragments, and whole to brok-
en echinoid remains, all loosely bound by a matrix of
micritic limestone. This coquina is the typical Ocala of
the literature and comprises much of the formation.
The lower part of the Ocala consists of cream to white,
generally fine grained, soft to semi-indurated, micritic
limestone containing abundant miliolid remains and
scattered large foraminifers. Locally, in southern
Georgia, the lower part of the Ocala is slightly glauco-
nitic. This lower fine-grained fades of the Ocala is not
everywhere present and may locally be dolorrutized
wholly or in part. In southern Florida, the entire Ocala
is composed of micritic to finely pelletal limestone in
places. Because the twofold division of the Ocala is not
everywhere recognizable and because the lower micrit-
ic unit is thin where it occurs, the two members are not
differentiated in this report.

The Ocala Limestone is found throughout Florida
(except where it has been locally removed by erosion)
and underlies much of southeastern Alabama and the
Georgia coastal plain. The Ocala is one of the most
permeable rock units in the Floridan aquifer system.
The surface of the formation is locally very irregular as

a result of the dissolution of the Limestone and t
development of karst topography. Locally, the upp
few feet of the Ocala in the subsurface consist of whi
soft, clayey residuum. Where the formation is expos
at the surface, such residuum may also be present I
in southwestern Georgia), but the clayey material
ocher to red there owing to the oxidation of the sm
amounts of iron that it contains.

Fauna considered characteristic of the Ocala Lirr
stone include the Foraminifera Amphistegina pinari
sis cosdeni Applin and Jordan, Lepidocyclina ocaia,
Cushman, L. ocalana floridana Cushman, Eponid
jacksonensis (Cushman and Applin), Gyroidina en
talriverensis Puri, and Operculina mariannens
Vaughn. Although the foraminiferal genus Asteroc
clina is not restricted to the late Eocene, it usually
not found above the top of the Ocala in the study are
The Ostracoda Cytheretta alexanderi Howe and CHEU
bers and Jugosocythereis bicarinata (Swain) are foui
in shallower water parts of the Ocala as well as in i
clastic equivalents.

MOODYS BRANCH FORMATION'—In western panhanc
Florida, the Ocala thins and, although the upper p£
of the formation retains its typical coquinoid char;
ter, the lower part grades westward into soft gray cl.
and minor interbedded fine-grained sand. This litho
gy is correlative with the outcropping Moodys Bran
Formation of western Alabama, which consists
greenish-gray, calcareous, glauconitic sand and cl.
and a few layers of sandy Limestone.

YAZOO CLAY—The upper part of the Ocala in centi
Alabama grades northward and westward through
white, massive, fine-grained, clayey, glauconitic lirr
stone into the outcropping Yazoo Clay in weste
Alabama and eastern Mississippi. The Yazoo can i
locally divided into four members (Murray, 1947
(from oldest to youngest): (1) the North Twistwoo
Creek Clay, a bluish-gray, sandy, slightly calcareou
fossiliferous clay; (2) the Cocoa Sand, a yellowish-gra'
fine- to medium-grained, massive, fossiliferous san(
(3) the Pachuta Marl, a light greenish-gray, clave
fossiliferous, calcareous sand or sandy Limestone; ar
(4) the Shubuta. a Light-gray to white, calcareou
fossiliferous, sandy clay. These divisions of the Yazc
can be traced in the subsurface for only a short di
tance downdip from their area of outcrop.

Fauna considered to characterize the Yazoo Clay, i
middip equivalents, and the basal clastic part of tl
Ocala in the Florida panhandle include the Foramin
era Bulimina jacksonensis Cushman. Robuius guttic
status cocoaensis (Cushman), and Globigerina trip':
tita Koch. Ostracoda that characterize these be<
include Cytheretta alexanderi Howe and Chamber
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Clithocytheridea caldwellensis (Howe and Chambers),
C. garretti (Howe and Chambers), Jugosocythereis
bicarinata (Swain), and Haplocytheridea montgomer-
vensis (Howe and Chambers). The latter species
ranges downward into middle Eocene beds but does
not occur above the top of the upper Eocene.

B A R N W E L L FORMATION—The lower part of the Ocala
Limestone grades laterally into more clastic rocks in
northeastern Georgia. In the Savannah area, much of
the lower part of the Ocala consists of light-brown,
highly sandy, glauconitic, argillaceous Limestone. This
unit, unnamed at present, grades in turn to the north
into the outcropping Barnwell Formation of eastern
Georgia and southwestern South Carolina. The updip
Barnwell consists of fine- to coarse-grained, gray, yel-
low, pink, and red arkosic sand and thin beds of
light-gray to green, glauconitic. fossiliferous clay.

In parts of eastern Georgia, the Barnwell is divided
into (Da thin and locally occurring basal sand (possi-
bly equivalent to the Clinchfield Sand). (2) a green to
gray, sandy, locally glauconitic clay member (Twiggs
Clay Member), and (3) an upper, massive, red. medium-
to coarse-grained, locally clayey sand (Irwinton Sand
Member). The Clinchfield sand and the members of the
Barnwell Formation can be traced only a short dis-
tance downdip, where they grade into calcareous, argil-
laceous rocks that in turn grade seaward into the lower
part of the Ocala Limestone.

COOPER FORMATION (LOWER MEMBERS) AND EQUIVALENT
ROCKS—The upper part of the Ocala grades northward,
by the addition of calcareous clay and the loss of large
foraminifers, into a soft, white, argillaceous, sandy,
slightly glauconitic, bryozoan-rich Limestone that is
the basal part of the Cooper Formation of** South
Carolina and northeastern Georgia. In South Carolina,
the Cooper is divided into three members (Ward and
others, 1979), the lower two of which are of late Eocene
age. The uppermost member of the Cooper is of Oligo-
cene age and is discussed in the Olignrrnj) Motion of
this report. r

The basal Harleyville Member of the Cooper is%
soft, clayey, micritic limestone that Contains small
amounts of glauconite and pyrite. A phosphate-pebble
conglomerate is commonly found at the base of the
Harleyville Member. The middle unit of the Cooper is
the Parkers Ferry Member, a glauconitic clayey lime-
stone that is highly fossiliferous. The Parkers Ferry
Member represents the uppermost part of the late
Eocene in South Carolina. The Cooper Formation is
not subdivided in Georgia. Most of the Cooper in
outcrop and in the shallow subsurface of Georgia is
lithologically similar to the Parkers Ferry Member of
South Carolina.

The updip equivalent of the Cooper Formation in
Georgia is a medium- to coarse-grained, locally argilla-
ceous and pebbly, massive red to reddish-brown sand.
This unit, called the Tobacco Road Sand by Huddles-
tun and Hetrick (1978), is thought to be a marginal
marine (lagoonal or estuarine) equivalent of the Cooper
Formation. The Tobacco Road is of local importance
only and is not recognizable in the subsurface.

Few cores or cuttings from wells that penetrated
either the Barnwell Formation or the Cooper Forma-
tion and its equivalents were examined during this
study. Although these strata are known to contain a
sparse to well-developed microfauna in places, no spe-
cies has been identified during this study as being
characteristic of these formations.

DEPOSITIONAL ENVIRONMENTS—Practically all the
rocks of late Eocene age in the study area were deposit-
ed in shallow, open to marginal marine environments.
The Ocala Limestone was deposited in warm, shallow,
clear water on a carbonate bank that was probably
similar to the modern Bahama Banks. The basal part
of the Ocala in western panhandle Florida and the
Moodys Branch Formation, which is its updip equiva-
lent, as well as the Yazoo Clay represent marginal
marine (lagoon or estuary) to shallow, open-shelf condi-
tions.

The Barnwell Formation and the Tobacco Road
Sand were deposited in estuarine, sound, or lagoonal
conditions. The Cooper Formation that lies downdip
from these units represents shallow water, open ma-
rine conditions. The basal phosphate conglomerate of
the Harleyville Member of the Cooper was deposited
during transgression of the late Eocene sea.

OLIGOCENE SERIES

Rocks of Oligocene age are found over approximate-
ly two-thirds of the study area and occur in two
separate large bodies. The more extensive area under-
lain by Oligocene rocks is a wide band that extends
seaward from the outcrop of these rocks in Alabama.
Georgia, and South Carolina. A second, somewhat
smaller area of Oligocene strata covers the southwest-
ern quarter of the Florida peninsula. Plate 10 shows
the extent of these two main bodies of Oligocene rocks,
the area where, Oligocene strata crop out, and the
configuration of the Oligocene surface. Throughout
the study area, Oligocene rocks are in offlap relation to
the upper Eocene and lie seaward of these older beds
(compare pis. 8 and 10). Where Oligocene rocks are
overlapped by Miocene sediments, the updip limit of
the Oligocene is approximate because it is based on
available well data: this approximate Limit is shown as
a dashed line on plate 10. The Oligocene Series con-
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sists of carbonate rocks throughout all of the study
area except for southwestern Alabama, western pan-
handle Florida, and parts of northeastern Georgia and
southwestern South Carolina, where clastic strata
make up an important part of the Oligocene. The few
scattered outliers of Oligocene lying between the two
main bodies shown on plate 10, indicate that these
rocks extended over a much wider area before being
removed by erosion. Older rocks are exposed at scat-
tered places within the widespread but generally thin
body of the Oligocene in Georgia, where erosion has
removed all of the Oligocene locally. The locations of
most of the Oligocene outliers and the places where
Oligocene rocks have been stripped are based on well
data compiled for this study. A few of these features,
however, are located from published sources, and thus
lie in places where no well control is shown on plate 10.
Erosional remnants to the north and west of the
general updip limit of the Oligocene show that these
rocks once extended over a much wider area.

Both large- and small-scale structural features af-
fect the configuration of the Oligocene top. Large-
scale features include (pi. 10) (1) the steep gulfward
slope of the unit in southwestern Alabama, which
reflects subsidence of the Gulf Coast geosyncline, (2)
the low area in southern Gulf County, Fla., that repre-
sents the Southwest Georgia embayment, (3) the nega-
tive area in Glynn County, Ga., and adjacent counties
that is the Southeast Georgia embayment, and (4) a
low area in southwestern peninsular Florida that may
represent a remnant of the South Florida basin. The
northwest-southeast orientation of the axis of the
South Florida basin is different from its alinement on
the surface of older rock units (compare, for example,
pis. 8 and 10). The high area shown on the Oligocene
surface along the Gulf of Mexico parallel to the South
Florida basin is not present on the upper Eocene top.
This high probably acted as a sill or barrier during
Oligocene time and partly restricted open circulation
between the South Florida basin and the ocean. Small-
er structural features shown on plate 10 include the
northeast-trending series of small grabens in central
Georgia that are collectively called the Gulf Trough
and a coast-parallel normal fault that extends from
Indian River County southeast through Martin Coun-
ty, Fla. The Oligocene has been eroded from the
upthrown side of this fault but is preserved on its
downthrown side.

The Oligocene top slopes generally seaward from a
high of more than 300 ft above sea level in the unit's
outcrop area in central Georgia to sb'ghtly more than
600 ft below sea level in both the Southwest and
Southeast Georgia embayments. This general seaward
slope is interrupted in northern Florida by a high area
extending from Leon County eastward to Columbia

County, where Oligocene rocks crop out. From a
ond outcrop area that extends southward from Ci
to Hillsborough Counties, Fla., Oligocene rocks sj
into the South Florida basin, where the Oligocene
is more than 900 ft below sea level. The maxin
measured depth to the top of the Oligocene is ab
2,680 ft below sea level in well ALA-BAL-30 in soi
era Baldwin County, Ala. The maximum contou
depth is below 3,200 ft, to the southwest of this w
Although the top of the Oligocene is affected locally
erosion and karst topography, it is not as irregular
the top of upper Eocene strata.

The thickness of the Oligocene Series is shown
plate 11. Most of the contouring shown on this plat
based on well data. Where wells are scattered.
thickness of Oligocene rocks has been estimated
subtracting contours that represent the tops of up
Eocene and Oligocene rocks ipls. 8 and 10). Oligoc
strata are generally less than 200 ft thick in the sti
area. Exceptions are southwestern Florida, wh
these rocks are more than 400 ft thick: southern C
and Franklin Counties. Fla., where they are more tl
600 ft thick: and the southernmost part of Alaba:
where they are more than 800 ft thick. These th
areas represent the South Florida basin, the Southw
Georgia embayment, and the northeastern rim of
Gulf Coast geosyncline, respectively. Through.
most of eastern Georgia and all of South Carolina,
thickness of the Oligocene Series only locally exce«
100 ft and is generally 50 ft or less.

SUWANNEE LIMESTONE AND EQUIVALENT ROCKS

The name "Suwannee Limestone" was proposed
Cooke and Mansfield (1936, p. 71) for "yellowish lii
stone typically exposed along the Suwannee River
Florida, from Ellaville...almost to White Springs.
They considered these beds to be of Oligoce
(Vicksburgian) age rather than Miocene as previc
investigators had postulated. Cores and well cuttin
examined during this study show that the Suwanr
usually consists of two rock types: (1) cream to u
crystalline, highly vuggy limestone containing proi
nent gastropod and pelecypod casts and molds and
white to cream, finely pelletal limestone cqntaini
small foraminifers and pellets of micrite bound b\
micritic to finely crystalline limestone matrix. .
though these two rock types are complexly interb
ded in places, the pelecypod cast-and-mold limestone
more characteristic of the upper part of the Suwanr
and is the lithology most representative of the ent
formation in most of Georgia and eastern panhan<
Florida. The micritic pelletal limestone that is char
teristic of the lower part of the Suwannee is loca



HYDROCEOLOCIC FRAMEWORK OF THE FLORIDAN AQUIFER SYSTEM B33

found higher in the formation in southwestern Florida.
Because the Suwannee, like the Ocaia, cannot be
divided everywhere, the two facies have not been
delineated in this report.

The upper part of the Suwannee has been locally
silicified, and this chert-rich horizon was named the
Flint River Formation in Georgia. These silicified beds
are rarely found in the subsurface and appear to merely
represent local diagenetic conditions rather than a
widespread mappable variation within the Suwannee.
The term Flint River is accordingly not considered to
be a valid formational name in this report.

The upper part of the Suwannee in the Georgia
subsurface commonly consists of medium to coarsely
crystalline, light-brown to honey-colored, saccharoidal.
vuggy dolomite. The erosional remnants of Suwannee
preserved as outliers several miles distant from the
main bodies of Oligocene rocks I pi. 10) and consisting
of either limestone or dolomite show that marine Oligo-
cene strata once covered the entire study area. Local-
ly, the cast-and-mold facies of the Suwannee contains
fine-grained sand. Very locally, the micritic pelletal
facies contains trace amounts of fine- to medium-
grained, light- to dark-brown phosphate. In outcrop,
the Suwannee locally weathers to a nodular, rubbly
surface owing to the removal of layers, lenses, and
stringers of soft argillaceous limestone.

The Suwannee grades northward in northeastern
Georgia and South Carolina into part of the Cooper
Formation by the addition of clay and sand and the
loss of limestone. Westward, across panhandle Florida
and southern Alabama, the Suwannee appears to
grade into the lower part of the Bucatunna Formation.
In that area, the Suwannee consists of tan limestone,
dolomitic limestone, and light-colored calcareous clay.
Some of these beds were called "Byram" or "Glendon"
by early workers (Cooke and Mossum, 1929: Cooke,
1945) primarily on the basis of their stratigraphic
position. Some faunal aspects of the Suwannee in
Florida are Chickasawhayan (late Oligocene); others
are Vicksburgian (early Oligocene). The unit is thus
interpreted in this report as spanning both ages (pi. 2).
The Suwannee in Georgia is thought to be late Oligo-
cene I Huddlestun, 1981).

Microfauna considered characteristic of the Suwan-
nee include the larger Foraminifera Lepidocyclina leo-
nensis Cole and L. parvula Cole as well as the small
Foraminifera Pararotalia byramensis Cushman and P.
mexicana mecatepecensis Nutall, which are closely
related. Although the genus Miogypsina ranges into
younger strata in the central Gulf Coast, it does not
occur above the top of the Suwannee in the study area.
The larger Foraminifera Discorinopsis gunteri Cole,
Dictyoconus cookei (Moberg), and Coscinolina
floridana Cole are commonly found in the Suwannee,

but these three species are also found lower in the
section in the middle Eocene Avon Park Formation.
Some authors think that these species have been re-
worked from the Avon Park into the Suwannee. Oth-
ers think that they are merely long-ranging species
that are "facies seekers." That is. their reappearance
in the Suwannee means nothing more than the reestab-
lishment of environmental conditions like those in
which the Avon Park was deposited. Most individuals
of these three species from the Suwannee examined
during this study appeared fresh and unaltered, and
the species are widespread throughout the cast-and-
mold facies of the formation. In addition, there is no
apparent Avon Park source from which these fossils
could have been reworked. The isolated patches of
Avon Park that are exposed through a cover of upper
Eocene sediments (pi. 8) are too small and too scat-
tered to provide a source from which these widely
distributed Foraminifera could have been reworked
into the Suwannee. This author therefore believes that
these are long-ranging species indigenous to the
Suwannee Limestone.

BUMPNOSE, RED BLUFF, AND FOREST HILL
FORMATIONS

In panhandle Florida, the Oligocene Series thickens
considerably Ipl. 11) and becomes increasingly clastic
westward. In addition, some carbonate units that are
older than the Suwannee are present at the base of the
Oligocene (pi. 2). One such unit is the Bumpnose
Formation, a name applied by Moore 11955) to a soft,
white, somewhat glauconitic, highly fossiliferous Ipele-
cypod and gastropod casts and molds and bryozoan
and foraminiferal remains) limestone that crops out in
central Jackson County, Fla. Moore thought that the
Bumpnose represented the uppermost part of the late
Eocene but recognized that many of its faunal ele-
ments were Oligocene. Subsequent work by Hazel and
others 11980) confirmed the findings of MacNeil 11944)
and Cooke (quoted by Moore, 1955, p. 38) that the beds
that Moore called Bumpnose correlate with the Red
Bluff Formation of Alabama of known Oligocene age.
The Bumpnose in its type area is very likely a transi-
tional unit between the late Eocene and early Oligo-
cene. The Bumpnose Formation, however, is placed in
the Oligocene in this report because carbonate rocks in
western Alabama that are in the same stratigraphic
position as the Bumpnose and that can be shown to
correlate with it are of Oligocene age (Hazel and others.
1980).

The Bumpnose grades northwestward into the Red
Bluff Formation, which is mostly dark-gray to brown,
fossiliferous, glauconitic clay that contains some iron
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about 13,000 ft2/d (Ryder, 1982). Hawthorn limestone
beds that are local aquifers yield up to 750 gal/min
(Boggess, 1974).

FLOR1DAN AQUIFER SYSTEM

GENERAL

The Floridan aquifer system is a thick sequence of
carbonate rocks generally referred to in the literature
as the "Floridan aquifer" in Florida and the "principal
artesian aquifer" in Georgia, Alabama, and South
Carolina. As defined in this report, the Floridan aqui-
fer system encompasses more of the geologic section
and extends over a wider geographic area than either
the Floridan or the principal artesian aquifer, as those
aquifers have been described in the literature. Figure 7
shows the geologic formations in Florida and south-
eastern Georgia that were called "principal artesian
formations" by Stringfield (1936), those that were
included in the "Floridan aquifer" as defined by Parker
and others (1955), and those placed in the "principal
artesian aquifer" as defined by Stringfield (1966).
Subsequent deep drilling and hydraulic testing have
shown that highly permeable carbonate rocks extend
to deeper stratigraphic horizons than those included in
either the "Floridan" or "principal artesian" aquifers
as originally described. Accordingly, this author (cited
by Franks, 1982) extended the base of the Floridan
aquifer downward to include part of the upper Cedar
Keys Limestone (fig. 7). Limestone and dolomite beds
that commonly occur at the base of the Hawthorn
Formation have been included as part of the
"Floridan" or "principal artesian" aquifer in most
previous reports. However, data collected for the pre-
sent study show that, except very locally, there are no
high-permeability carbonate rocks in the lower part of
the Hawthorn Formation that are in direct hydraulic
contact with the main body of the Floridan aquifer
system.

The Hawthorn Formation was thus excluded from
the aquifer system in a report by Miller (1982a) that
was one of a series of several interim reports published
during the present study. In these interim reports, the
aquifer system was called the "Tertiary limestone
aquifer system of the Southeastern United States."
This cumbersome, albeit more accurate, terminology
has subsequently been abandoned, and the aquifer
system is referred to in this professional paper as the
"Floridan aquifer system* (see Johns ton and Bush,
1985 for a more detailed history of the terminology
applied to the aquifer system).

The Floridan aquifer system is defined in this report
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as a vertically continuous sequence of carbonate rocks
of generally high permeability that are mostly of mid-
dle and late Tertiary age and hydraulically connected
in varying degrees and whose permeability is, in gener-
al, an order to several orders of magnitude greater than
that of those rocks that bound the system above and
below. As plate 2 shows, the Floridan aquifer system
includes units of late Paleocene to early Miocene age.
Very locally, in the Brunswick, Ga., area, the entire
Paleocene section plus a thick sequence of rocks of
Late Cretaceous age are part of the aquifer system. In
and just downdip of the area where the aquifer system
crops out, the entire system consists of one vertically
continuous permeable unit. Farther downdip, less
permeable carbonate units of subregional extent sepa-
rate the system into two aquifers, herein called the
Upper and Lower Floridan aquifers (fig. 8). These less
permeable units may be very leaky to virtually non-
leaky, depending on the lithologic character of the rock
comprising the unit. Because they lie at considerable
depth, the hydrologic character and the importance of
the subregional low-permeability units are known from
only a few scattered deep test wells. Local low-
permeability zones may occur within either the Upper

or the Lower Floridan aquifer. In places (for example,
southeastern Florida), low-permeability rocks account
for sh'ghtly more than half of the rocks included in the
aquifer system.

Even though the rocks that comprise the base of the
Upper Floridan aquifer are not everywhere at the same
altitude or geologic horizon or of the same rock type.
the presence of a middle confining unit over about
two-thirds of the study area has led to a conceptual
model for the Floridan aquifer system that consists of
two active permeable zones (the Upper and Lower
Floridan aquifers) separated by a zone of low permea-
bility (a middle confining unit). Because of this simpli-
fied layering scheme, it is necessary to greatly general-
ize the highly complex sequence of high- and low-
permeability rocks that comprise the aquifer system.
Local confining beds (see, for example, cross section
E-E', pi. 21) are either disregarded because they are
regionally unimportant or lumped with one of the
major layers. The purpose of the conceptual model,
and of the digital computer model derived from it and
described by Bush and Johnston (1985) is to portray
the major aspects of ground-water flow within the
Floridan aquifer system. In like manner, the descrip-
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EXPLANATION
o— Potentiometric contour. Interval 20 feet. Datum is

sea level

Figure 10. Potentiometric surface of the Floridan aquifer system
m May, 1980. (modified fromJbhnitefl and others, 1981).

ment, and where they occur, the upper few hundred
feet of the aquifer system is highly permeable, regard-
less of which time-stratigraphic unit it lies within.
Fault movement has accordingly juxtaposed rocks of
similar permeability and has resulted in only a slight
difference in the thickness of the aquifer system. The
ground-water flow system is accordingly unaffected.

When the small northeast-trending grabens shown
in central Georgia on plate 26 are taken together, they
represent a negative feature called by Herrick and
Vorhis (1963) the "Gulf Trough of Georgia," a name
subsequently shortened to "Gulf Trough* (Hendry and
Sproul, 1966). Herrick and Vorhis did not postulate
faulting as the cause of the Gulf Trough. Gelbaum
(1978) and Gelbaum and Howell (1982), however, in-

dicated that faulting could have formed many if not all
of the small elongate basins that constitute the Gulf
Trough, an intorpreflEion with which this author
agrees. In contrast to the Florida faults discussed
above, the faults bounding the Gulf Trough grabens
show considerable vertkat displacement. The graben
system affects the permeability characteristics, the
thickness, and the configuration of the top of the
Floridan aquifer system, and is also evident on maps of
the tops and thicknesses of stratigraphic units ranging
in age from middle Eocene to middle Miocene. Lime-
stone units that are part of the aquifer system are less
permeable within the Gulf Trough those than on either
side (Gelbaum and Howell, 1982), and the system is
thin within the trough (pi. 27).
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POLLUTION OF SOIL

F.A.M. de Haan and P.J. Zwerman

Very briefly soil pollution could be typified as the malfunctioning of soil
as an environmental component following its contamination with certl
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may become mhibitive beyond certain limits. Finally the phrase 'resulting
from human actmties', though inferring a possibility of terminating such ac-
no nt f lf, ad;ereely Meeting the functioning of soil, does not necessarily
point to the desirability of stopping these, as many human activities were de-
signed to enhance the functioning of soil in certain aspects, though admitted-
ly they could lead to undesirable effects in others.
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montmorillonite is in accordance with preference expectations. The slight
preference for Ba2* over Ni2* is in agreement with the hydrated ion sizes of
5 and 6 A, respectively. Under normal conditions the total amount of Ni
adsorbed is very small only because of the low solution concentrations. This
is not so for 'serpentine' soils in which the Ni-concentration may be up to
300 - 700 ppm in the soil solution.

A first decrease in the Ni toxicity of high Ni soils can be obtained by the
addition of phosphates. The formation of lowly soluble nickel phosphates
like Ni3(PO4)2.8H2O and Ni3(PO4)j.2NiHPO4 induces a considerable de-
crease of the Ni concentration in the soil solution (Pratt et al., 1964). This
mechanism does, however, not explain the normal Ni levels in soil which are
around 0.005 to 0.050 ppm Ni in solution. Trinickelphosphates would allow
a Ni concentration of 1 ppm and up, at pH values of 7 and below. Probably
silicate ions govern the Ni concentration in soil solution, immobilization of
Ni thus being caused by the formation of nickel silicate minerals. If so, the
abundance of silicate ions in soils provides an almost infinite storage capacity
when time is available for the formation of these nickel solids. Like Cd2* and
Cu2*, also Ni2*, however, is susceptible to chelation which may considerably
affect its deplacement in soils.

10.4.9. Pb, lead

Most lead is used in the automobile industry, in the production of batteries
and as the anti-knock gasoline additives tetraethyl lead and tetramethyl lead.
To a lesser degree, the application of lead containing pesticides in agriculture
causes a Pb burden on the environment. Pb application in pigments and
plumbing is relatively small.

A distribution of total industrial lead consumption over different cate-
gories in the USA is presented in Table 10.3.

TABLE 10.3.

Percentual distribution of industrial lead consumption in the USA.

Branch

batteries
gasoline additives
metal product*
ammunition
solder
pigments
brass and bronze

Percent

37
23
19

7
6
4
4
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Although the total amount used is highest in batteries this type of lead
application has little bearing only on Pb dispersion in the environment. It is
especially the gasoline additives that cause major discharges.

Gasoline combustion primarily causes an air pollution problem. The lead
particles, however, reach the soil surface, especially in precipitation, and thus
a soil pollution problem is induced. When it became apparent that Pb may
cause health hazards, research about Pb effects on the envkonment has ini-
tially been centered around dense traffic areas. Figure 10.6 presents average
values on lead contents in topsoil samples in Illinois, USA. The area of rela-
tively high Pb content coincides with the main traffic lines between Chicago
and St. Louis.

Fig. 10.6. Lead content in ppm of surface soils in Illinois, USA (Alexander, 1971)

Directly along a roadside in the Los Angeles metropolitan area Pb con-
tents in soil as high as 2,400 ppm have been reported (Lagerwerff and Specht
1970).

In a similar way as was done for Cd it could be shown that the ingestion
of Pb by people living in the vicinity of a Lead-Zinc smelter is at least 50%
higher than normal. Too high Pb intake by man (and animals) may lead to
toxic effects following accumulation in liver, kidneys and bones. Largest in-
take under normal conditions is by food, especially in the form of meat and
vegetables. Daily intake levels from food are on the average around 300 ng,
from air 10 -100 ng. It is assumed that the solid food lead intake should not
exceed 600 /ig per day (Kehoe 1966). This makes the Pb content in plants
and the Pb uptake by plants of direct importance for human health con-
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Solders

Soldering generally is used for making a mechanical, electromechanical, or elec-
tronic connection. This distinction is important because each application has its own
specific requirements for solder alloys, fluxes, heating methods, and flux-residue re-
moval. A mechanical joint made by a plumber in connecting two pieces of copper tubing
is based on a tin-lead alloy as a filler metal to ensure that there are no leaks. A strong
aggressive flux, a torch to heat the joint, and a damp cloth to remove excess flux residue
are also used. Soldering the heating element contact to the external cord of a space
heater may be considered as an electromechanical connection. In this case, a tin-
lead-cored solder containing rosin flux and a soldering iron to melt the solder are used.
The flux residue usually is not removed. Electronic connections are best exemplified
by those used to attach components to the conductor paths of a printed wiring as-
sembly by wave soldering. The solder is a tin-lead alloy, The flux is either rosin or a
water-soluble organic flux. The heat is supplied by the molten solder. After soldering,
the assembly is in most cases carefully cleaned to remove any residues which would
cause malfunctioning of the electronic assembly (see Electrical connectors; also
Welding).

Some of the more common solder alloys, their melting points, and their uses are
listed in Table 1.

Joints. Design. A good solder joint should be one that provides visual inspecta-
bility, electrical conductivity, mechanical strength, ease of manufacture, and simplicity
of repair. Each of these characteristics is determined by the design and selection of
materials. Visual inspection of the solder joint is the most widely used nondestructive
method of inspection, and proper design allows for visual inspection (See Nonde-
structive testing). Electrical conductivity is important in electronic assemblies, and
joint design should maximize wire-to-terminal contact with the solder serving to fill
all spaces and as a protection against atmospheric corrosion. Solders should never be
relied on to provide mechanical strength. The joint should be designed to assure that
any mechanical or thermal stresses are absorbed by the terminal-wire and not by the
solder fillet. Design should take into account the solderability of materials used, space
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Table 1. Common Solder Alloys
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Sn

63

60
50

40
30
20
95
62

1
15.5
13

Composition, at %
Pb Cd Bi Ag Sb

37

40
50

60
70
80

5
36 2
97.5 1.5
32 52.5
27 10 50

Melting
range, °C

183

183-190
183-216

183-238
183-255
183-277
235-240
179
309
90
70

Use

eutectic solder for electronic
application

high quality solder
general-purpose solder,

plumbing
wiping solder, radiator solder
machine and torch soldering
automotive-body solder
refrigeration soldering
soldering silver surfaces
high temperature soldering
fusible links
low melting solder

available for cleaning, type of heating used, as well as many other factors. Finally, the
design should provide for ease of repair and replacement of parts.

Surface Preparation. It is essential to good soldering that the metals to be joined
are compatible with the solder and that the surface be solderable under the conditions
being used. Not all metals can be wet by solder. Copper, copper alloys, mild steels,
nickel, etc, can be soldered. Certain stainless steels, titanium, molybdenum, and other
metals cannot be soldered. For those metals that cannot be soldered, it is usually
feasible to apply solderable coatings by electrodeposition or cladding.

Once the selection of metals that are compatible with solder has been made, it
is necessary to prepare these surfaces for soldering. Parts being joined must be clean;
oil, grease, dirt, and organic soils inhibit soldering and must be removed. This is usually
accomplished by removing the contaminant with an appropriate solvent. Oxides,
sulfides, carbonates, and other reaction products of the base metals are nonsolderable
and must be removed by mechanical means, ie, abrasion, or chemical means, ie, bright
dips. Surface preparation should be accomplished just prior to the soldering operation.
The solderability of parts that have been stored for periods of time can be assessed
by certain test methods (1-2).

Fluxes. Despite careful and thorough preparation of the surfaces being joined,
it is always necessary to use a flux during soldering. A flux performs the following three
functions: reacts with and removes surface compounds, eg, oxides and sulfides; reduces
the surface tension of the molten solder alloy; and prevents oxidation during the
heating cycle by providing a surface blanket to the base metal and solder alloy. Fluxes
range in activity from inorganic acids and salts, which are the strongest, to rosin, which
is the weakest. Classification by chemical composition is most commonly used.

Inorganic. Most inorganic fluxes are a combination of salts and acids dissolved
in water with a wetting agent. Zinc chloride, ammonium chloride, hydrochloric acid,
stannous chloride, and others are used. These fluxes are used for difficult-to-solder
rnetals and usually in mechanical soldering where corrosion is not a problem. They
should not be used in electrical or electronic soldering because the residues are too
corrosive and generally are difficult to remove.
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Organic. Organic fluxes are of the water-insoluble (rosin) and water-soluble
(organic acid) kinds. The large majority of fluxes in use are organic. Rosin fluxes have
been the most commonly used fluxes for electronic and electromechanical joining. They
are available in core solder as well as in liquid form. Rosin is a complex mixture of
isomeric acids; the principal component is abietic acid. Rosin flux is inert, noncorrosive,
and nonconductive in the cold solid state but is active in removing tarnish films when
hot. However, for many applications rosin is not suitable as a flux because it is too slow
for modern, high-speed soldering and not aggressive enough for poorly solderable
components. This deficiency has been overcome to some extent by adding activators
to the rosin. These materials are generally amine hydrohalides, organic acids, or
combinations of them. There are three types of rosins: nonactivated, mildly activated,
and activated. Federal Specification QQ-S-571 characterizes rosin (R), rosin, mildly
activated (RMA), and rosin, activated (RA) (3). For very high reliability equipment,
only types R and RMA are permitted, because their flux residues are considered safe
even if present after a cleaning operation. Type RA may be used if careful cleaning
of the residues is provided and the assembly meets the cleanliness criteria of MIL-
P-28809 Par 3.7 (4) (see Terpenoids).

Water-soluble organic fluxes, which have been used in mechanical soldering for
many years, have recently achieved popularity in electromechanical and electronic
soldering. The impetus for the interest in water-soluble fluxes lies in the fact that the
residues can be removed with water rather than with the solvents required by rosin
fluxes. Because they are more aggressive than rosin fluxes, they are useful where
marginally solderable surfaces are being soldered. Water-soluble organic fluxes are
mixtures of organic acids, amine hydrohalides, and surfactants dissolved in water or
alcohol. They are available as neutral or acidic solutions and require very efficient
cleaning systems if they are to be used effectively and safely on electronic assem-
blies.

Solder Selection. Most solder alloys are composed of combinations of tin and lead
(see Tin and tin alloys; Lead alloys). The binary tin-lead eutectic composition is 63
at % tin and 37 at % lead, and its melting point is 183°C. For electronic assembly 60
Sn-40 Pb or 63 Sn-37 Pb solders are almost universally used. 50 Sn-50 Pb alloys are
widely used in plumbing. 40 Sn-60 Pb is an inexpensive utility solder. 20 Sn-80 Pb
is used as a body solder because of its large melting range. Military applications require
that solders contain 0.2-0.5 at % antimony to reduce the possibility of transformation
to a brittle phase at low temperatures. A number of alloys are used for special purposes,
95 Sn-5 Sb is used in refrigeration joints where tensile strength is important. Se-
quential soldering, in which a second joint is soldered in the vicinity of a previously
soldered joint, must be accomplished with a lower melting alloy, eg, Sn-Pb-Cd or
Sn-Pb-Bi, so as not to melt the first joint. Silver-fired or -coated parts are often sol-
dered with Sn-Ag or Sn-Pb-Ag alloys to prevent the scavenging of silver by the molten
alloy. These are but a few of the alloys in use. Additional alloys are described in refs.
3 and 5.

Solder alloys are made in many shapes and forms. Wire solder, in which the solder
is supplied as solid or with a flux core, is used in making discrete joints. Bar solder is
used in tinning pots, wiping solder pots, or wave or dip solder pots. Solder foil is used
to produce stampings of special shapes, eg, washers and disks called preforms. These
can be supplied with the flux on the inside (flux-filled) or on the outside (flux-coated)
of the preform. Solder can be made as spheres and rings. One form of solder, which
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Combinations of alcohols and chlorinated hydrocarbons, which are nonflammable
and have sufficient alcohol to remove activators, are commonly used. These bipolar
solvents can be used as cold cleaners sometimes with ultrasonic energy or as vapor
degreasers provided they are azeotropes or near azeotropes. The toxic vapors must
be controlled by proper hooding and exhausts. Another method of removal of rosin
residues is an aqueous process. Rosin can be converted to a soluble ammoniated soap
by treatment with hot ammoniacal solutions. Special equipment is necessary to provide
the combination of mechanical and chemical action necessary to solubilize the resi-
dues.

Water-soluble organic flux residues are usually removed with water. A well-
designed and -monitored cleaning system is necessary for removal of water-soluble
flux residues from electronic equipment.

Additional useful information on solders and soldering is given in refs. 7-9.
Health and Safety Factors. Solder is safe to use and presents no hazard when proper

working conditions prevail and workers observe safety rules. Aside from the danger
of handling hot molten metal, burning oneself with a hot soldering iron, etc, the greatest
danger to health lies in the presence of lead or cadmium in the solder alloy. Lead is
present in large amounts in most solder alloys and some special alloys contain cad-
mium. The precautions used in handling lead alloys apply also to cadmium-bearing
solders.

Lead is absorbed through mucous membranes of the lung, stomach, or intestines
and then enters the bloodstream. Excessive amounts of lead absorption can cause
anemia, fatigue, headache, weight loss, and constipation. The chief sources of lead
toxicity are lead fumes, lead dust, and lead compounds ingested by eating or drinking.
Lead fumes and dust can be controlled by ventilation. Air monitoring for lead content
is an effective method for determining the safety of the working environment. Es-
tablishment and enforcement of rules of hygiene, eg, prohibition of eating and smoking
in the work area, thorough washing of hands before eating, etc, are recommended.
Periodic blood tests for lead are a recognized means of monitoring the effectiveness
of the safety programs. Additional health and safety information is available from the
Lead Industries Association, Inc., New York (see also Lead compounds, industrial
toxicology).

Brazing Alloys

Welding, brazing, and soldering are metal-to-metal metallic bonding processes.
In welding, like or similar components are fusion-bonded at or just below their melting
points. In most brazing, except for the brazing of aluminum and magnesium alloys,
and almost all soldering, the components, alike or dissimilar, are molecularly bonded
well below their melting points. In welding, the filler metal is either puddled into
relatively wide gaps or the metal surfaces being joined are partially melted and bonded
by fusion or by a combination of puddling and fusion. In brazing or soldering, the filler
metals are drawn into closely fitted joints by capillary attraction, and they bond and
solidify without melting the components. Appreciable alloying may or may not take
place during brazing, and extensive alloying is to be avoided as it may result in an
unfilled joint.
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5. ASTM B32, Standard Specification for Solder Metal, American Society for Testing and Materials,
Philadelphia, Pa., 1976.

6. Vapor Phase Reflow Soldering, VPS, 3M Company, St. Paul, Minn.
7. H. H. Manko, Solders and Soldering, 2nd ed., McGraw-Hill Book Company, New York, 1979.
8. Solders and Soldering, A Primer, Lead Industries Association, New York, N.Y.
9. Soldering Manual, 2nd ed., rev., American Welding Society, Inc., Miami, Fla., 1978.

10. Welding and Brazing, Vol. 6 of Metals Handbook, 8th ed., American Society/or Metals, Metals Park,
Ohio, 1971, pp. 593-702.

11. Materials and Processing Databook "81," Metals Progress, American Society for Metals, Metals Park,
Ohio, mid-June 1981, pp. 150 and 151.

GEORGE SISTARE
Consultant

FREDRICK DISQUE
Alpha Metals, Inc.

SOLVENT RECOVERY

The recovery of valuable solvents has long been regarded as an economically re-
warding practice. Ever since the surge in solvent manufacturing and solvent-utilizing
facilities began around 1930, processes employing solvents have generally included
solvent-recovery systems as part of the initial installation. However, in some highly
innovative and extremely profitable processes the inclusion of solvent recovery would
have reduced the overall profitability, and solvent recovery facilities were generally
added only after competition reduced profits to a normal level. There were also op-
erations that used inexpensive solvents in quantities sufficiently small that solvent
recovery could not be economically justified.

The environmental and safety hazards associated with the discharge of organic
vapors and liquids to air or sewers were also recognized early with the result that even
marginally profitable solvent-recovery systems were often installed to comply with
industry standards or with state or local regulations. However, the establishment of
the EPA in 1970 and the ensuing air- and water-pollution legislation have brought
these considerations more sharply into focus (see Air pollution; Water, water pollution).
The EPA now has responsibility to survey current and achievable industrial practices,
and to establish limitations on the discharge of polluting emissions to air and effluents
to waters. These limitations are to become more stringent in a series of steps aimed
at an expressed national goal of zero pollution. For new installations the EPA is au-
thorized to establish guidelines for pollution-reducing equipment and control systems
to be used either at the end of a process or within the process (see also Regulatory
agencies).

It is difficult to speculate on the ultimate impact that such far-reaching powers
are likely to have on the design of solvent-recovery systems. Certainly formulation,
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TRICHLOROETHYLENE

Trichloroethylene [79-07-6], trichloroethene, CHC1=CC12, is a colorless, sweet
smelling, volatile liquid, and a powerful solvent for a large number of natural and
synthetic substances. It is nonflammable under conditions of normal use. In the ab-
sence of stabilizers, it is slowly decomposed (autoxidized) by air. The oxidation
products are acidic, and corrosive. Stabilizers are added to all commercial grades.
Trichloroethylene is moderately toxic and has narcotic properties.

Trichloroethylene was first prepared by Fischer in 1864. In the early 1900s, pro-
cesses were developed in Austria for the manufacture of tetrachloroethane and tri-
chloroethylene from acetylene. Trichloroethylene manufacture began in Germany
in 1920 and in the United States in 1925. Demand was stimulated by improvements
in metal degreasing techniques during the 1920s and by the growth of dry-cleaning
businesses during the 1930s.

The market grew steadily until 1970. Since that time trichloroethylene has come
under increasing attack as an atmospheric pollutant and emissions have been severely
restricted (see Air pollution).

Physical and Chemical Properties

The physical properties of trichloroethylene are listed in Table 1. Trichloroeth-
ylene is immiscible with water but miscible with many organic liquids and it is a ver-
satile solvent. It does not have a flash or fire point. However, it does exhibit a flammable
range when high concentrations of vapor are mixed with air and exposed to high-energy
ignition sources (see Table 1).
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Approximately 80% of the trichloroethylene produced in the United States is
consumed in the vapor degreasing of fabricated metal parts (see Metal surface treat-
ment); the remaining 20% is divided equally between exports and miscellaneous ap-
plications (22). In 1970, trichloroethylene accounted for 82% of all the chlorinated
solvents used in vapor degreasing. By 1976, that share had declined to 42%. (Estimates
were done by The Dow Chemical Company). A variety of miscellaneous applications
include use of trichloroethylene as a component in adhesive and paint-stripping for-
mulations, a low-temperature heat-transfer medium, a nonflammable solvent carrier
in industrial paint systems, and a solvent base for metal phosphatizing systems. Tri-
chloroethylene is used in the textile industry as a carrier solvent for spotting fluids
and as a solvent in waterless preparation, dying, and finishing operations (see Dye
carriers).

Trichloroethylene is widely used as a chain-transfer agent in the production of
poly (vinyl chloride). An estimated 4500-6800 metric tons are consumed annually in
this application (see Vinyl polymers).
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LEGEND

Abbreviations column descriptions are:*

MCLG - Maximum Contaminant Level Goal. A non-enforceable concentration of a drinking
water contaminant tnat is protective of adverse human health effects and allows an
adequate margin of safety.

MCL - Maximum Contaminant Level. Maximum permissible level of a contaminant in water
which is delivered to any user of a public water system.

RfD - Reference Dose. An estimate of a daily exposure to the human population that is
likely to be without appreciable risk of deleterious effects over a lifetime.

DWEL - Drinking Water Equivalent Level. A lifetime exposure concentration protective of
adverse, non-cancer health effects, that assumes all of the exposure to a
contaminant is from a drinking water source.

(*) The codes for the Status Rea and Status HA columns are as follows:

F - final
Q - draft
I, - listed for regulation
P - proposed (Phase II and V draft proposals)

Other codes found in the table include the following:

NA - not applicable
PS - performance standard 0.5 NTU - 1.0 NTU
TT - treatment technique

** - No more than 5% of the samples per month may be positive. For systems
collecting fewer than 40 samples/month, no more than 1 sample per month
may be positive.

*** . guidance

Large discrepancies between Lifetime and Longer-term HA values may occur
because of the Agency's conservative policies, especially with regard to
carcinogenictty, relative source contribution, and less than lifetime exposures in
chronic toxidty testing. These factors can result in a cumulative UF (uncertainty
factor) of 10 to 1000 when calculating a Lifetime HA.
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Standards Heakh Advisories

Chemicals

ORGANICS

Acenaphthytene
Acitluorfen
Acrylamida
AcrytonttrHe
Adipates (dielhvlhexvl)
Alachlor
AlcUcarb
Aldicarb suVona
AkJicarb suMoxkle
Aldrin
Amelryn
Ammonium SuMamate
Anthracene (PAH)
Atrazlne
Bavqon
Bentazon
Benz(a)anthracene (PAH)
Benzene
Benzo(a)pyrene (PAH)
BenzofbMuoranthene fPAHl
Benzo(g,h,0porytene (PAH)
Benzo(k)fluoranthene (PAH)
bis-2-Chlorotsopropyl ether
BromacU
Bromobenzene

Status MCLG MCL
Beg.* (MO/!) (MO/I)

»

' P zero TT
L

500 500
zero 2

10 10*
40 40*
10 10*

L
P 3 3

P zero 0.2
F zero 5
P zero 0.2
P zero 0.2
P
P zero 0.2

Status
HA"

F
F
D

F
F
F
F
D
F
F

F
F
F

F

F
F
D

HMcqChMd
Longer

One-day Ten-day term
pg/l pg/l pg/l

2000 2000 100
1500 300 20

20 20 1

100 100

0.3 0.3 03
9000 9000 900

20000 20000 20000

100 100 50
40 40 40

300 300 300

200 200

4000 4000 4000
5000 5000 3000

70 ko Aduft |
Longer- pg/l |

term RID DWEL LMetime at KT1 {
JjgA pg/kg/day pg/l pg/l Cancer

————————————— Risk

60
400 13 400 - fM

70 0.2 7 1
4 0.1 4 7

700 20000 500
10 400 40
1.3 40 10
6.0 200 40
1.3 40 10

0.3 0.03 1 - 0.2
3000 9 300 60

80000 250 8000 2000
300

200 5 200 3
100 4 100 3
900 2.5 90 20

100

13000 40 1000 300
9000 130 5000 90

Cancer
Group

i

B2
B2
B1
C

B2
0
0
D

B2
O
D
O
C
P
D

B2
A

B2*
P2
0

B2

C

* Under review.



November 1990 Paae 2
Standards Health Advisories

Chemicals

Bromochloroacetonkriie
Bromochloromethane
Bromodichloromethane (THM)
Bromoform (THM)
Bromomethane
Butyl benzyl phthalate (PAE)
Butylate
Butylbenzene n-
Butylbenzene sec-
Butvlbenzene tert-
Carbaryl
Carboturan
Carbon Tetrachloride
Carboxin
Chloral Hydrate
Chloramben
Chlordane
Chlorodibromomelhane (THM)
Chloroethane
Chloroform (THM)
Chloromethane
Chlorophenol (2-)
p-Chlorophenyl methyl

suMkie/sullone/suHoxkle
Chloropicrin
Chkxolhalonil
Chlorotoluene o-
Chlorotoluene p
Chlorpyrifos
Chrysene (PAH)
Cyanazine

Status MCLG MCL
Reg.* (fjg/Q (MO/Q

L

L
,L
.

•'P zero 4
• « •

P 40 40
F zero 5

L

P zero 2
L -
L
L
L
L

D
L

L
L

zero 0.2
L

Status
HA*

D
D
D
D
F

F
D
D
D
F
F
F
F
D
F
F
D
D
D
0
0

F
F
F
D

F

10 ka Child
Longer-

One-day Ten-day term
/jg/l /jg/l /jg/l

50000 1000 1000
7000 7000 400
5000 2000 2000

100 100 100

2000 2000 1000

1000 1000 1000
50 50 50

4000 200 70
1000 1000 1000
7000 1000 200
3000 3000 200

60 60
7000 7000 2000

4000 4000 100
9000 400 400

50 50 50

200 200 200
2000 2000 2000
2000 2000 2000

30 30 30

100 100 20

70 ka Adult |
Longer- pg/I (Cancer

term RfD DWEL Lifetime at 104 .(Group
/jg/1 /ig/kg/day /jg/l /jg/l Cancer |

M*k 1nfi *
5000 13 500 90
1300 20 600 - 30
6000 20 600
500 1 50 10

200 - - -
4000 50 2000 350

1000 100 4000 700
200 5 200 40
300 0.7 30 30

4000 100 4000 700
600 2 60 50
500 15 500 100

0.06 2 - 3
8000 20 800 20

500 10 500 600
1000 4 100 3
200 5 200 40

500 15 500 - 150
7000 20 700 100
7000 20 700 100

100 3 100 20

70 2 70 10

•

B2
B2
D
C
D

0
E

B2
D
D
D

B2
C

P2
C
D

P2
D
0
D

B2
P



November 1990 Paoe 3
Standards Health Advisories

Chemicals

Cyanogen Chloride
Cymene p-
2.4-D
DCPA (Dacthal)
Dalapon
Dichloroeihylene (cte 1,2 )
Dichloroethytene (lrans-1.2-)
Dichlorophenol (2.4-)
Diazinon
Dibenzfa.Manlhracene (PAH)
Dibromoacelonitrile
Dibromorhloropropane (DBCP)
Dibromomethane
Dibutyl phthalate (PAE)
Dicamba
Dichloroacetaldenyde
Dichloroacetlc acid
DlchloroacetonJtrile
Dichlorobenzene p-
Dichlorobenzene o-.m-
Dtchlorodifluoromethane
Dichloroethane (1,1-)
Dichloroethane (1,2-)
Dichloroeihylene (1,1-)
Dlchkxomethane
Dichloropropane (1.1-)
Dichkxopropane (1.2 )
Dichloropropane (1.3)
Dichloropropane (2,2-)
Dichloropropene (1.1 -i

Status MCLG MCL
Reg.* (i'0/O (M9/1)

L

P 70 70

g P 200 200
P 70 70
P 100 100
L

P zero 0.2
L
P zero 0.2
L
P zero 4
L
L
L
L
F 75 75
P 600 600

L
F zero 5
F 7 7
P zero 5

P zero 5
L
L
L

Status
HA«

D
F
F
F
F
F
D
F

D
F

F
D
D
D
F
F
F
D
F
F
F
D
F
D
D
D

Ifrkq Child
Longer

One-day Ten-day term
pg/l pg/l /jg/l

1000 300 100
80000 80000 5000
3000 3000 300
4000 1000 35OO

20000 2000 2000
30 30- ' 30
20 20 5

2000 2000 2000
200 50

300 300 300

50000 50000 500
1000 1000 BOO

10000 10000 10000
9000 9000 9000

40000 40000 9000

700 700 700
2000 1000 1000

10000 2000

.

70 ko Adult |
Longer- pg/l | Cancer

term RID DWEL Lifetime at HT*- (Group
/jg/l pg/kg/day pg/l pg/l Cancer)

Rtafc 1
- I

400 10 400 70
20000 500 20000 4000

900 26 900 200
11000 10 400 70
6000 20 600 100

100 3 100 20
20 0.09 3 0.6
' -

8000 20 800 20
3

100
1000 30 1000 200

2000 5 200 3
3000 8 300 6

40000 100 4000 75
30000 89 3000 600
30000 200 5000 1000

2600 - - - 40
4000 9 400 7

60 2000 - 500

50

f .

D
D
D
D
D
D
E

P2
C

B2
D
D
D

C
C
C
P
D

B2
C

B2

B2



November 1990 Paoe 4
Standards Health Advisories

Chemicals

Dichloropropene (1,3-)
Oleldrin
Oiethyl phthalate (PAE)
Dtethylhexyl phthalate (PAE
DiisoDropvl methvtohosohonale
Dimethrin
Dimethyl methylphosphonate
Dimethyl phthlate (PAE
1,3-Dlnttrobenzene
Dinttrotoluene (2.4-)
2,4 /2.6-DinMrotokjene
Dinoseb
Dloxane p-
Dlphenamid
Diouat
Disutfoton
1,4 Dithlane
Diuron
EndolhaU
Endrin
Epichlorohydrin
Elhylbenzene
Ethylene dibromide (EDB)
Ethylene grycol
ETU
Fenamiphos
Fluometuron
Fluoreno (PAH)
Fluor oirichloromethane
Foq Oil

Status MCLQ MCL
HBO,* (M9/I) to/I)

L
L
P zero 4
P zero 4

• m m "

P zero 4

L

P 7 7

P 20 20

P 100 100
P 2 2
P zero TT
P 700 700
P zero 0.05

L

P zero 0.2

Status
HA*

F
F
D
D
F
F
D

D
D
D
F
F

D
F
F
F
F
F
F
F
F
F
F

F
D

lOkdCNtd
Longer-

One-day Ten-day term
pg/l wfi /jg/l

30 30 30
0.5 0.5 0.5

8000 8000 8000
10000 10000 10000

40 40 40

300 300 10
4000 400
300 300 300

10 10 3

1000 1000 300
800 800 200
20 20 3

100 100 70
30000 3000 1000

8 8
20000 6000 6000

300 300 100
9 9 5

2000 2000 2000

7000 7000 3000

70 ko Adi* |
Longer- ^y/| (Cancer

term RID DWEL Lifetime at 101 1 Group
pg/l pg/Kg/day /ig/l /jg/| Cancer j« •—

100 0.3 10 - 20 1
2 0.05 2 - 0.2

800
20 - - 300

30000 80 3000 600
40000 300 10000 2000

140 0.1 5 1

40 1 40 7
700

1000 30 1000 200
22

9 0.04 1 0.3

900 2 70 10
200 20 700 100

1 0 3 9 2
70 2 70 - 400

3000 100 3000 700
0.04

20000 2000 40000 7000
400 003 1 - 6
20 025 9 2

5000 13 400 90
40

10000 300 10000 2000
| - - - . . -

B2
B2
D

B2*
D
D

D
D

D
62
D
D
E

D
D
D

B2
D

B2
D

B2
D
D
D
D



November 1990 Paoe 5
Standards HeaNh Advisories

Chemicals

Fonofos
Formaldehyde
Gasoline
Gryphosate
Heplachlor
Heptachlor epoxide
Hexachlorobenzene
Hexachtorobutadiene
Hexachlorocyclopentadiene
Hexachloroelhane
Hexane (n-)
Hexazinone
HMX
Hypochlorite
Hvpochlorous acid
lndeno(1,2.3.-c.d)pyrene (PAH)
Isophorone
Isopropyl melhylphosphonate
Isopropy (benzene
Llndane
Malathion
Malelc hydrazide
MCPA
Methomyl
Methoxvchlor
Methyl ethyl kelone
Methyl parathton
Methyl ten butyl ether
Metolachlor
Melribuzin

Status MCLG MCL
Reg.* (MO/0 (M9/0

P 700 700
P zero 0.4

' P zero 0.2
P zero 1

P 50 50

L
L
P zero 0.2
L

P 0.2 0.2

P 400 400

L
L
L

Status
HA*

F
D
D
F
F
F
F
F

D
F
F
F

D
D

D
F
D
F
F
F
F
F
F
D
F
F

10knCh*1
Longer

One-day Ten-day term
/jg/l /jg/l fjg/l

20 20 20
10000 5000 5000

20000 20000 1000
10 10 5
10 - 0.1
50 50 50

300 300 100

5000 5000 100
10000 4000 4000
3000 3000 3000
5000 5000 5000

15000 15000 15000

1000 1000 30
200 200 200

10000 10000 5000
100 100 100
300 300 300

6000 2000 500
80000 8000 3000

300 300 30
3000 3000 500
2000 2000 2000
5000 5000 300

70*a Adult |
Longer- pg/| | Cancer

term RIO DWEL Lifetime at 101* (Group
Pfl/l /jgAg/day /jg/l pg/l Cancer j

Rhh 1
70 2 70 10 - *|

20000 150 5000 1000 - 1
- 5(benzene) -

1000 100 4000 700
5 0.5 20 - 0.8
01 0.013 0.4 - 0.4

200 0.8 30 - 2
400 2 70 1

7 200
500 1 40 1

10000 . . . .
9000 30 1000 200

20000 50 2000 4OO

15000 200 7000 100

100 0.3 10 02
800 20 800 200

20000 500 20000 4000
400 1.5 53 11
300 25 900 200

2000 50 2000 400
9000 25 900 200

100 0.25 9 2
2000 5 200 40
5000 150 5000 100
900 25 900 200

D
Jl-lnhaJ

D
B2
B2
B2
C
D
C
D
D
0

B2
C

C
D
D
E
D
0
D
D
D
C
D



November 1990 Pane 6
Standards Health Advisories

Chemicals

Monochloroacetic acid
Monochlorobenzene
Naphthalene
Nitrocellulose (non-toxic)
Nkroouanidine
Niirophenots p-
Oxamyl (Vydate)
Ozone by-products
Paraquat
PentacNoroethane
Pentachkxophenol
Phenanthrene (PAH)
Phenol
Picloram
Polvchlorinated bvphenvls (PCBs)
Prometon
Pronamide
Propachior
Propazine
Propham
Propylbenzene n-
Pyrene (PAH)
RDX
Simazine
Styrene
2.4,5-T
2,3.7.8-TCDD (Dioxin)
Tebuthiuron
Terbacil
Terbufos

Status MCLG MCL
Rag.* (fjgfl) (pg/l)

L
P 100 100

P 200 200
L

P 200/zero 200/0.1*
P zero 0.2

P 500 500
P zero 0.5

P zero 0.2

P 1 1
P zero/100 5/100*
L
P zero SxlO'mgA

Status
HA*

0
F
D
F
F
D
F

D
I F

D
F
P
F
F
F
F
F
D

F
F
F
F

I F
F
F
F

104(0 Child
Longer-

One-day Ten-day term
/jg/l pg/l pg/l

2000 2000 2000
500 500 400

10000 10000 10000
800 800 800
200 200 200

100 100 50

1000 300 300

6000 6000 6000
20000 20000 700

200 200 200
800 800 800
500 500 100

1000 1000 500
5000 5000 5000

100 100 100
500 500 50

20000 2000 2000
800 800 800

0.0011 E-04 1E05
3000 3000 700

300 300 300
5 5 1

7f>ka Adult 1
Longer- pg/| (Cancer

term RID DWEL Lifetime at 10T* (Group
P9/I PQ/Vg/day /jg/1 pgft Cancer |

Q&efc
—————————————————— I MR ^ ———

7000 20 700 100
1000 4 100 20

40000 100 4000 700
3000 8 300 60
900 25 900 200

200 45 200 30

1000 30 1000 - 30

20000 600 20000 4000
2000 70 2000 500

0.5
500 15 500 100

3000 75 3000 50
500 13 500 90

2000 20 700 10
20000 20 600 100

30
400 3 100 2 30
200 2 60 1

7000 200 7000 0/100 1
1000 10 350 70

4E-05 1E06 4E-05 - 2E-05
2000 70 2000 500

900 13 400 90
5 013 5 0.9

D
D

D
D
E

E

B2

D
D

B2
0
C
D
C
D

D
C
C

B2/C
D

B2
0
E
D

Under review.



November 1990 . . . . _ , . Paoe 7
Standards Heath Advisories

1f>kn Child ~ '

Chemicals

TetrachJoroeihane (1,1,1,2-)
Tetrachloroethane (1,1.2,2-)
Tetrachloroethylene
Toluene
Toxaphene
2.4,5-TP
1,1.2-Trichloro-1,2.2- .

Irifluoroelhane
Trichloroacetic acid
TrichloroactonHrile
Trichtorobenzene fl.2.4-)
Trichkxobenzene (1,3,5-)
Trlchkxoethane (1,1,1-)
Trichloroeihane (1,1,2-)
Trichloroethanol (2,2,2-)
Trichloroethylene
Trichlorophenol (2,4,6-)
Trichloropropane (1,1,1-)
Trichloropropane (1,2,3-)
Trifluralin
Trimethvlbenzene (1.2,4-)
Trimethylbenzene (1,3,5-)
Trlnkroglycero!
Trinitrotoluene
Vinyl chloride
White phosphorus
Xylenes
Zinc chloride

Status MCLG MCL
Reg.* (pg/Q (MO/1)

L
L
P zero 5
P 2000 2000*
P zero 5*
P 50 50

»

L
L
P 9 9

F 200 200
P 3 5

F zero 5
L

L

f zero 2

P 10000 10000

Status
HA*

F
D
F
F
F
F

0
D

F
F

F
0
0
F
F
D
D
F
F
F
P
F
P

lOknChfcJ
Longer-

One-day Ten-day term
/*9/l P9/I /*9/l

2000 2000 900

2000 2000 1000
20000 3000 3000

500 40
200 200 70

30000 30000 30000
50 50

100 100 100
600 600 600

100000 40000 40000
600 400 400

600 600 600
80 80 80

5 5 5
20 20 20

3000 3000 10

40000 40000 40000

TCMca Adult |
Longer pg/l |

term RID DWEL Lifetime at Iff* j
pg/l pg/kg/day pg/l /jg/l Cancer

(Vsfc
3000 30 1000 70 100

5000 10 500 70
10000 100 5 1000

100 3.5 - 3
300 7.5 300 50 t

100000 300 10000 200

500 1 50 9 -
2000 6 200 40

100000 35 1000 200
1000 4 100 3

7 300 300
300

2000 6 200 40
300 7.5 300 5

5 - - 5
20 0.5 20 2
50 1.5

0.02 0.5 0.1
100000 2000 60000 10000

Cancer
Group

4

C

B2
D

B2
O

C

D
D
0
C

B2
B2

C

C
A

0

* Under review.



MICROBIOLOGY

Status

Cryptosporidium

Gbrdia lamblia

Legionells

Standard Plate Count/
Total Coliforms (Current)

Total Coliforms (after 12/31/90)

Turbidity (before 1/1/91)

Turbidity (after 12/31/90)

Viruses

L

F

F§

F§

F

F

F

F

F'

MCLG

-

zero

zero

NA

NA

zero

NA

NA

zero

MCL

-

TT

TT

TT

varies

**

1 and 5 NTU

PS

TT

Key: PS, TT, F, defined as previously stated.

•: Final for systems using surface water; also being considered for regulation under groundwater disinfection rule.

Varies- MCL varies based on analytical method used, sample volume, and number of samples collected per month.
Also, two types of MCLs = the monthly average and the "single sample" MCL. Both are based on coliform
density.

"1 and 5 NTU": These are two MCLs for turbidity. The monthly average MCL is 1 NTU; the two-day consecutive average MCL
is 5 NTU.



SECONDARY MAXIMUM CONTAMINANT LEVELS

November 1990 Page 10

Chemicals I Status* i
SMCLs
(mg/n

Aluminum
Chloride
Color
Copper
Corrosivrtv
DichJof obenzene -o
Dichlorobenzene -p
Ethylbenzene
Fluoride
Foamina Aaents
Hexachlorocyclopentadiene
Iron
Manganese
Odor
Pentachloropheno!
PH
Silver
Sulfate
Toluene
Total Dissolved Solids (TO)
Xylene
Zinc

P
F
F
F
f

P
P
P
P-

r—

F
F
F
P
F
P
F
P
F
P
F

0.05 to 0.2
250

15 color units
1

non-corrosive
0.01
0.005
0.03
r\

0.5
0.008
0.3
0.05

3 threshold odor numbers
0.03
6.5 - 8.5
0.09

250
0.04

500
0.02
5

* Status Codes: P - proposed, F - final



November 1990
Standards Heath Advisories

Chemicals

Nitrite (as N)
Nitrate + Nitrite
Selenium
Silver
Sodium
Strontium
SuNate

Thallium
Vanadium
Zinc

Status MCLG MCL
Reg* (fjgfl (MO/0

P 1000 1000
P 10000 10000

, P SO SO
L
I,
L
P400000/400000/

500000500000
P 0.5 2/1
L
L

Status
HA*

F

D
D
D

D
0
D

104a Child
Longer

One-day Ten-day term
pg/i po/i pg/i

1000

200 200 200

25000 25000 25000

7 7 7
80 80 30

4000 4000 40OO

70*0 Adult • 1
Longer- pg/l (Cancer

term RID DWEL Ufetfma at iq< (Group
pgVI /Jg/kg/day pg/l pg/l Cancer)

Rfah |
- 1600

200 5 200 100 *
- 20000"*

90000 2500 90000 17000

20 0.07 2 0.4
100 3 100 20

4000 100 4000 4000

'D

D

D

O
D

RADIONUCUDES

Beta particle and photon
activity (formerly
man-made radionuclides)

Gross alpha particle activity
Radium 226/228
Radon
Uranium

F
F
F
T
T

zero 4 mrem
zerolS pCi/L
zero 5 pCi/L
zero
zero

-
-
- .

- 4 mrem/yj
- 1

- 21/28 pCW|
- 160 pCj/l |
- 26pCjfl|

A
A
A
A
A



November 1990 Pape 8
Standards Healh Advisories

Chemicals

INORGANICS

Aluminum j
Ammonia j
Antimony
Arsenic
Asbesto^ (fibers/I > 10um)
Barium
Beryllium
Boron
Cadmium
Chloramlne
Chlorate
Chlorine
Chlorine dioxide
Chlorita
Chromium (totan
Copper
Cyanide
Fluoride
Lead (at source)
Lead (at tart
Manganese
Mercury
Molybdenum
Nickel
Nitrate (as N)

I
I

Status MCLQ MCL (Status
Reg.* (MO/I) 0*9/1) I HA*

____________ 1
1

L
L

3 10/5
zero

7E+06 7E+06
5000 5000*
zero 1

L
P 5 5
L
L
L
L

P 100 100
P 1300 1300
P 200 200
F 4000 4000
P zero 5*
P zero TT*

P 2 2
L
P 100 100
P 10000 10000

1
1
D
D
D
D

F
D
D
F
0
0
0
0
D
F

F

D
F
D
F
F

10ka Chid 70*a Aduft |
Longer- Longer- pg/l (Cancer

One-day Ten-day term term RID DWEL LJetime at 10* (Group
pg/l pg/l pg/l pg/l pg/kg/day pg/l pg/l Cancer)

Rtafc i

1
1

15 15 15

30000 30000 4000
4000 900 900

40 40 5
1000 1000 1000

40 40 40
3000 3000 400
300 300 300
100 100 400

1000 1000 200

200 200 200

80 80 10
1000 1000 100

- 10000

1
1

- 30000 ^ -
15 0.4 15 3

1 - - 3

70 - 2000
20000 5 200 - O.B
3000 90 3000 600

20 0.5 20 5
4000 10 400 300

100 0.4 10 10
2000 40 2000 1000
1000 3 100 80
400 1 40 30
BOO 5 200 100

BOO 22 BOO 200
60 . . .

1 4 0 . . .
2 0.3 10 2

50 1 50 50
600 20 600 100

- 1600

i ————

1
1

0
D
A

0
B2
0
D
D
O
D
D

P
D
D

B2
02

0
D
D
D

Under review.



NUS CORPORATION AND SUBSIDIARY TELECON NOTE
REFERENCE I 28

CONTROL NO. DATE: July 15, t991 TIME: 3:40p.m.

DISTRIBUTION: General

BETWEEN: Glenn Adams OF: Groundwater Technology Unit
USEPA, Region IV, Atlanta, GA

PHONE: (404)347-3866

AND: Joan Dupont, Halliburton NUS Corporation

DISCUSSION:

asked Glenn Adams about the current Federal standard for lead in drinking water According to the June 7, 1991
Federal Register, the current standard is an action level of 15 ug/l for lead. This action level applies to public water
systems (PWS). These PWS are required to sample the water at a certain number of residences, collecting a 1 liter,
first-draw sample at the tap. if a certain percentage of these residences have 2 15ug/l of lead in their drinking
water, the PWS is required to adjust its treatment for corrosivity.

or Superfund purposes, the old Maximum Contaminant Level (MCL) of 50 ug/l for lead is no longer applicable.
However, si nee it takes time for PWS to implemented the newstandard, they are being allowed to use the MCL for
ead, sampled at the tap, until about October 1992.

Emergency action standards for lead in PWS, indicating an imminent hazard, will go into effect soon. These
standards, called Unreasonable Risk to Health (URTH), will be 20 ppb (ug/l) for children and 30 ppb for adults,
based upon a 0.25 liter, first-draw water sample at the tap.

;.,, *v

NuiO«7«VHlOO«85



L L

C F I T :>
JECT # 91-369

1LVOA BOOKED 12 DATA

H20VQA BOOKED 6 DATA

ILEXT BOOKED 11 DATA

XT BOOKED 6 DATA

LPEST BOOKED 11 DATA

EST BOOKED 6 DATA

LMET BOOKED 11 DATA

MET BOOKED 6 DATA

LCN BOOKED 11 DATA

CN BOOKED 6 DATA

STATEBv
RECEIVED / /

RECEIVED / /

RECEIVED / /

RECEIVED / /

RECEIVED / /

RECEIVED / /

RECEIVED 05/20/91

MANAGER ROGER FRANKLIN (NUS>
SHIPWEEK 03/18/91

FOR

FOR

FOR

FOR

FOR

FOR

FOR

RECEIVED 05/20/91 FOR

RECEIVED 03̂ 20/91 FOR

RECEIVED 05/20/91 FOR

0 SAMPLES

O SAMPLES

0 SAMPLES

0 SAMPLES

0 SAMPLES

0 SAMPLES

6 SAMPLES

3 SAMPLES

6 SAMPLES

3 SAMPLES

llOTHl BOOKED 0

ELOTH2 BOOKED 0

JTH1 BOOKED 0

1TH2 BOOKED 0

BOOKED 0

ER2 BOOKED 0

KCLP/ESD) CLP

DATA RECEIVED

DATA RECEIVED

DATA RECEIVED

DATA RECEIVED

DATA RECEIVED

DATA RECEIVED

FOR 0 SAMPLES

FOR O SAMPLES

FOR 0 SAMPLES

FOR 0 SAMPLES

FOR 0 SAMPLES

FOR 0 SAMPLES

IftRKS

I



UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
Region IV

Environmental Services Division
College Station Road, Athens, Ga. 30613

*****MEMORANDUM******

DATE: 05/11/91

SUBJECT: Results of Metals Analysis;
91-369 NAVTELL

FT LAUDERD FL
CASE NO: 16059

FROM: Robert W. Knight
Chief, Laboratory Evaluation/Quality Assurance Section

TO: PHIL BLACKWELL

Attached are the results of analysis of samples collected as part of
the subject project.

As a result of the Quality Assurance Review, certain data qualifiers
may have been placed on the data. Attached is a DATA QUALIFIER
REPORT which explains the reasons that these qualifiers were required.

If you have any questions please contact me.

ATTACHMENT

1 /
-/



INORGANIC DATA QUALIFIERS REPORT

Case Number: 16059
Pr<
Sii

A,

aject Number: 91-369
te: Navtell. Ft

Element
Water

As , Cd , Cu ,

Al, Ca, Na,

Al

Hg

Se

. Lauderdale

Flag

Pb U

Zn U

J

J
R

J

. FL

Samples Affected

All positives >IDL but
<CRDL

All positives >IDL but
<10X contaminant level

All positives

All positives
All negatives

All

Reason

Baseline instability

Positives in Blanks

Matrix spike recovery =

Matrix spike recovery -
Blind spike recovery -

Matrix spike recovery -

133%

170%
0%

30.

B. Soil
As, Cd, Cu, Pb

Al, Ca, Ni, Na,
Zn

Hg

Se

U All positives >IDL but
<CRDL

U All positives >IDL but
<10X contaminant level

J All positives
R All negatives

J All

Calibration curve r <.995

Baseline instability

Positives in blanks

Matrix spike recovery - 155.8%
Blind spike recovery = 0%

Calibration curve r <.995



METALS DATA REPORT
* * * * * * * * * * * * *
** PROJECT NO. 91-369
** SOURCE: NAVTELL
** STATION ID: PB-01
** CASE NUMBER: 16059
**

SAMPLE AND ANALYSIS MANAGEMENT SYSTEM
EPA-REGION IV ESD. ATHENS. GA. 05/10/91

***
»*
**
* *

SAMPLE NO. 56288 SAMPLE TYPE: GROUNDWA

*** * * *
UG/L

130UJ
12U
2U
4U
1U
2U
21000
5U
3U
2U
53
6
6000

ALUMINUM
ANTIMONY
ARSENIC
BARIUM
BERYLLIUM
CADMIUM
CALCIUM
CHROMIUM
COBALT
COPPER
IRON
LEAD
MAGNESIUM

SAS NUMBER:
* * * * * * * * * * :

ANALYTICAL RESULTS

PROG ELEM: NSF COLLECTED BY: M COHEN
CITY: FT LAUDERD ST: FL
COLLECTION START: 03/20/91 0700 STOP:
MD NUMBER: AM29

00/00/00

* * * * *
UG/L

8U
0.20UR
5U
3000
3UJ
3U
39000
2UJ
NA
3U
6U

MANGANESE
MERCURY
NICKEL
POTASSIUM
SELENIUM
SILVER
SODIUM
THALLIUM
TIN
VANADIUM
ZINC

* * * * * * * * * *
ANALYTICAL RESULTS

* "REMARKS*** * "REMARKS***

**FOOTNOTES*»*
*A-AVERAGE VALUE *NA-NOT ANALYZED *NAI-INTERFERENCES *J-ESTIMATED VALUE *N-PRESUMPTIVE EVIDENCE OF PRESENCE OF MATERIAL
*K-ACTUAL VALUE IS KNOWN TO BE LESS THAN VALUE GIVEN *L-ACTUAL VALUE IS KNOWN TO BE GREATER THAN VALUE GIVEN
*U-MATERIAL WAS ANALYZED FOR BUT NOT DETECTED. THE NUMBER IS THE MINIMUM QUANTITATION LIMIT.
*R-QC INDICATES THAT DATA UNUSABLE. COMPOUND MAY OR MAY NOT BE PRESENT. RESAMPLING AND REANALYSIS IS NECESSARY FOR VERIFICATION.



SAMPLE AND ANALYSIS MANAGEMENT SYSTEM
EPA-REGION IV ESD, ATHENS. GA. 05/10/91

METALS DATA REPORT

** PROJECT NO. 91-369 SAMPLE NO. 56289 SAMPLE TYPE: SOIL PROG ELEM: NSF COLLECTED BY: M COHEN
** SOURCE: NAVTELL CITY: FT LAUDERD ST : FL
*+ STATION ID: SS-01
** CASE
**

MG/KG
1400
2.6U
1U
7.2
0.22U
0.43U
1 50000
3.9
0.65U
2U
780
2
700

NUMBER: 16059 SAS NUMBER:

ANALYTICAL RESULTS
ALUMINUM
ANTIMONY
ARSENIC
BARIUM
BERYLLIUM
CADMIUM
CALCIUM
CHROMIUM
COBALT
COPPER
IRON
LEAD
MAGNESIUM

**
**

COLLECTION START: 03/20/91 1035 STOP: 00/00/00 **
MD

MG/KG
11
0.11UR
2U
57
0.65UJ
0.65U
350U
0.43U
NA
4.9
5U
11

NUMBER: AM30

ANALYTICAL RESULTS
MANGANESE
MERCURY
NICKEL
POTASSIUM
SELENIUM
SILVER
SODIUM
THALLIUM
TIN
VANADIUM
ZINC
PERCENT MOISTURE

* *
**

***REMARKS*** ***REMARKS**»

»»»FOOTNOTES***
*A-AVERAGE VALUE *NA-NOT ANALYZED *NAI-INTERFERENCES *J-ESTIMATED VALUE *N-PRESUMPTIVE EVIDENCE OF PRESENCE OF MATERIAL
*K-ACTUAL VALUE IS KNOWN TO BE LESS THAN VALUE GIVEN *L-ACTUAL VALUE IS KNOWN TO BE GREATER THAN VALUE GIVEN
*U-MATERIAL WAS ANALYZED FOR BUT NOT DETECTED. THE NUMBER IS THE MINIMUM QUANTITATION LIMIT.
*R-QC INDICATES THAT DATA UNUSABLE. COMPOUND MAY OR MAY NOT BE PRESENT. RESAMPLING AND REANALYSIS IS NECESSARY FOR VERIFICATION.



SAMPLE AND ANALYSIS MANAGEMENT SYSTEM
EPA-REGION IV ESD. ATHENS. GA. 05/10/91

METALS DATA REPORT

** PROJECT NO. 91-369 SAMPLE NO. 56290 SAMPLE TYPE: SOIL PROG ELEM: NSF COLLECTED BY: M COHEN **
** SOURCE: NAVTELL CITY: FT LAUDERD ST: FL **
** STATION ID: SB-01
** CASE
**

MG/KG
1200
2.6U
1U
3.1
0.21U
0.43U
66000
4.2
0.64U
1U
660
2.4
240

NUMBER: 16059 SAS NUMBER:

ANALYTICAL RESULTS
ALUMINUM
ANTIMONY
ARSENIC
BARIUM
BERYLLIUM
CADMIUM
CALCIUM
CHROMIUM
COBALT
COPPER
IRON
LEAD
MAGNESIUM

COLLECTION START: 03/20/91 1145 STOP: 00/00/00 **
MD

MG/KG
3.2
0.09UR
2U
SOU
0.64UJ
0.64U
130U
0.43U
NA
1 .9
4U
09

NUMBER: AM31 **
**

ANALYTICAL RESULTS
MANGANESE
MERCURY
NICKEL
POTASSIUM
SELENIUM
SILVER
SODIUM
THALLIUM
TIN
VANADIUM
ZINC
PERCENT MOISTURE

*»*REMARKS*** *»*REMARKS**«

***FOOTNOTES*»*
*A-AVERAGE VALUE *NA-NOT ANALYZED *NAI-INTERFERENCES »J-ESTIMATED VALUE *N-PRESUMPTIVE EVIDENCE OF PRESENCE OF MATERIAL
»K-ACTUAL VALUE IS KNOWN TO BE LESS THAN VALUE GIVEN *L-ACTUAL VALUE IS KNOWN TO BE GREATER THAN VALUE GIVEN
*U-MATERIAL WAS ANALYZED FOR BUT NOT DETECTED. THE NUMBER IS THE MINIMUM QUANTITATION LIMIT.
*R-QC INDICATES THAT DATA UNUSABLE. COMPOUND MAY OR MAY NOT BE PRESENT. RESAMPLING AND REANALYSIS IS NECESSARY FOR VERIFICATION.



SAMPLE AND ANALYSIS MANAGEMENT SYSTEM
ERA-REGION IV ESQ. ATHENS, GA. 05/10/91

METALS DATA REPORT

** PROJECT NO. 91-369 SAMPLE NO. 56291 SAMPLE TYPE: SOIL PROG ELEM: NSF COLLECTED BY: M COHEN **
** SOURCE: NAVTELL CITY: FT LAUDERD ST : FL **
** STATION ID: SS-02
** CASE
* *

MG/KG
1700
3D
2U
11
0.25U
0.50U
75000
7.6
0.74U
4U
390
3.9
250

NUMBER: 16059 SAS NUMBER:

ANALYTICAL RESULTS
ALUMINUM
ANTIMONY
ARSENIC
BARIUM
BERYLLIUM
CADMIUM
CALCIUM
CHROMIUM
COBALT
COPPER
IRON
LEAD
MAGNESIUM

COLLECTION START: 03/20/91 1015 STOP: 00/00/00 **
MD

MG/KG
11
0.13UR
1 .2U
79
0.72UJ
0.74U
180U
0.48U
NA
2.3
10U
20

NUMBER: AM32 **
* *

ANALYTICAL RESULTS
MANGANESE
MERCURY
NICKEL
POTASSIUM
SELENIUM
SILVER
SODIUM
THALLIUM
TIN
VANADIUM
ZINC
PERCENT MOISTURE

***REMARKS**« * "REMARKS***

»**FOOTNOTES**«
*A-AVERAGE VALUE «NA-NOT ANALYZED *NAI-INTERFERENCES *J-ESTIMATED VALUE *N-PRESUMPTIVE EVIDENCE OF PRESENCE OF MATERIAL
*K-ACTUAL VALUE IS KNOWN TO BE LESS THAN VALUE GIVEN «L-ACTUAL VALUE IS KNOWN TO BE GREATER THAN VALUE GIVEN
»U-MATERIAL WAS ANALYZED FOR BUT NOT DETECTED. THE NUMBER IS THE MINIMUM QUANTITATION LIMIT.
*R-QC INDICATES THAT DATA UNUSABLE. COMPOUND MAY OR MAY NOT BE PRESENT. RESAMPLING AND REANALYSIS IS NECESSARY FOR VERIFICATION.



SAMPLE AND ANALYSIS MANAGEMENT SYSTEM
EPA-REGION IV ESO. ATHENS. GA. 05/10/91

METALS DATA REPORT

** PROJECT NO. 91-369 SAMPLE NO. 56292 SAMPLE TYPE: SOIL PROG ELEM: NSF COLLECTED BY: M COHEN
** SOURCE: NAVTELL CITY: FT LAUDERD ST : FL
*» STATION ID: SB-02
** CASE
**

MG/KG
1400
2.7U
0.45U
6.4
0.23U
0.45U
1 40000
4.6
2U
2U
800
3.5
580

NUMBER: 16059 SAS NUMBER:

ANALYTICAL RESULTS
ALUMINUM
ANTIMONY
ARSENIC
BARIUM
BERYLLIUM
CADMIUM
CALCIUM
CHROMIUM
COBALT
COPPER
IRON
LEAD
MAGNESIUM

**
**

COLLECTION START: 03/20/91 1255 STOP: 00/00/00 **
MD

MG/KG
8.4
0.1 OUR
2U
28U
0.67UJ
0.68U
280U
0.45U
NA
2.5
9U
12

NUMBER: AM33

ANALYTICAL RESULTS
MANGANESE
MERCURY
NICKEL
POTASSIUM
SELENIUM
SILVER
SODIUM
THALLIUM
TIN
VANADIUM
ZINC
PERCENT MOISTURE

* *
**

«**REMARKS*»* ***REMARKS*«*

»**FOOTNOTES*«*
*A-AVERAGE VALUE «NA-NOT ANALYZED *NAI-INTERFERENCES *J-ESTIMATED VALUE «N-PRESUMPTIVE EVIDENCE OF PRESENCE OF MATERIAL
*K-ACTUAL VALUE IS KNOWN TO BE LESS THAN VALUE GIVEN »L-ACTUAL VALUE IS KNOWN TO BE GREATER THAN VALUE GIVEN
*U-MATERIAL WAS ANALYZED FOR BUT NOT DETECTED. THE NUMBER IS THE MINIMUM OUANTITATION LIMIT.
*R-OC INDICATES THAT DATA UNUSABLE. COMPOUND MAY OR MAY NOT BE PRESENT. RESAMPLING AND REANALYSIS IS NECESSARY FOR VERIFICATION.



METALS DATA REPORT
SAMPLE AND ANALYSIS MANAGEMENT SYSTEM

EPA-REGION IV ESD, ATHENS, GA. 05/10/91

»* PROJECT NO. 91-369 SAMPLE NO. 56293 SAMPLE TYPE. SOIL PROG ELEM: NSF COLLECTED BY: M COHEN **
** SOURCE: NAVTELL CITY: FT LAUDERD ST : FL **
** STATION ID: SS-03 COLLECTION START: 03/20/91 1330 STOP: 00/00/00 **
** CASE
**

MG/KG
12OO
3.3U
2U
8.8
0.27U
0.55U
86000
3.2
2U
7U
1800
8.9
420

NUMBER: 16059 SAS NUMBER:

ANALYTICAL RESULTS
ALUMINUM
ANTIMONY
ARSENIC
BARIUM
BERYLLIUM
CADMIUM
CALCIUM
CHROMIUM
COBALT
COPPER
IRON
LEAD
MAGNESIUM

MD NUMBER: AM35 **

MG/KG
18
0. 14UR
1 .4U
70
1UJ
0.82U
210U
0.58U
NA
2.7
20U
30

**

ANALYTICAL RESULTS
MANGANESE
MERCURY
NICKEL
POTASSIUM
SELENIUM
SILVER
SODIUM
THALLIUM
TIN
VANADIUM
ZINC
PERCENT MOISTURE

**»REMARKS*** ***REMARKS***

***FOOTNOTES**»
*A-AVERAGE VALUE *NA-NOT ANALYZED *NAI-INTERFERENCES «J-ESTIMATED VALUE *N-PRESUMPTIVE EVIDENCE OF PRESENCE OF MATERIAL
*K-ACTUAL VALUE IS KNOWN TO BE LESS THAN VALUE GIVEN «L-ACTUAL VALUE IS KNOWN TO BE GREATER THAN VALUE GIVEN
*U-MATERIAL WAS ANALYZED FOR BUT NOT DETECTED. THE NUMBER IS THE MINIMUM QUANTITATION LIMIT.
*R-QC INDICATES THAT DATA UNUSABLE. COMPOUND MAY OR MAY NOT BE PRESENT. RESAMPLING AND REANALYSIS IS NECESSARY FOR VERIFICATION.



SAMPLE AND ANALYSIS MANAGEMENT SYSTEM
EPA-REGION IV ESD. ATHENS, GA. 05/10/91

METALS DATA REPORT

** PROJECT NO. 91-369 SAMPLE NO. 56294 SAMPLE TYPE: SOIL PROG ELEM: NSF COLLECTED BY: M COHEN **
** SOURCE: NAVTELL CITY: FT LAUDERD ST: FL **
** STATION ID: SB-03
** CASE
**

MG/KG
1800
2.6U
0.45U
4.2
0.22U
0.44U
70000
5.2
0.65U
0.44U
1000
3.3
250

NUMBER: 16059 SAS NUMBER:

ANALYTICAL RESULTS
ALUMINUM
ANTIMONY
ARSENIC
BARIUM
BERYLLIUM
CADMIUM
CALCIUM
CHROMIUM
COBALT
COPPER
IRON
LEAD
MAGNESIUM

COLLECTION START: 03/20/91 1405 STOP: 00/00/00 **
MD

MG/KG
4.7
0.09UR
1 . 1U
62
0.68UJ
0.65U
140U
0.45U
NA
2.3
5U
12

NUMBER: AM36 **
* *

ANALYTICAL RESULTS
MANGANESE
MERCURY
NICKEL
POTASSIUM
SELENIUM
SILVER
SODIUM
THALLIUM
TIN
VANADIUM
ZINC
PERCENT MOISTURE

**'REMARKS*** ***REMARKS***

***FOOTNOTES*»*
*A-AVERAGE VALUE *NA-NOT ANALYZED *NAI-INTERFERENCES *J-ESTIMATED VALUE «N-PRESUMPTIVE EVIDENCE OF PRESENCE OF MATERIAL
*K-ACTUAL VALUE IS KNOWN TO BE LESS THAN VALUE GIVEN *L-ACTUAL VALUE IS KNOWN TO BE GREATER THAN VALUE GIVEN
*U-MATERIAL WAS ANALYZED FOR BUT NOT DETECTED. THE NUMBER IS THE MINIMUM QUANTITATION LIMIT.
*R-QC INDICATES THAT DATA UNUSABLE. COMPOUND MAY OR MAY NOT BE PRESENT. RESAMPLING AND REANALYSIS IS NECESSARY FOR VERIFICATION.



METALS DATA REPORT
SAMPLE AND ANALYSIS MANAGEMENT SYSTEM

EPA-REGION IV ESD. ATHENS, GA. 05/10/91

** PROJECT NO. 91-369
*» SOURCE: NAVTELL
** STATION ID: MW-01
** CASE NUMBER: 16059

SAMPLE NO. 56295 SAMPLE TYPE: GROUNDWA

SAS NUMBER:

PROG ELEM: NSF COLLECTED BY: M COHEN
CITY: FT LAUDERD ST: FL
COLLECTION START: 03/20/91 1630 STOP: 00/00/00
MD NUMBER: AM34

* * * * * * * * * * * * * * * * *

**
**
* *
* *
* *

* * * * * ***
UG/L

5900J
12U
3U
120
1U
11
2100000
26
3U
6U
5800
13
6000

ALUMINUM
ANTIMONY
ARSENIC
BARIUM
BERYLLIUM
CADMIUM
CALCIUM
CHROMIUM
COBALT
COPPER
IRON
LEAD
MAGNESIUM

ANALYTICAL RESULTS UG/L
30
0.20UR
9U
3600
15UJ
3U
41000
2UJ
NA
19
40U

MANGANESE
MERCURY
NICKEL
POTASSIUM
SELENIUM
SILVER
SODIUM
THALLIUM
TIN
VANADIUM
ZINC

ANALYTICAL RESULTS

«**REMARKS*** **«REMARKS**»

***FOOTNOTES**»
*A-AVERAGE VALUE *NA-NOT ANALYZED *NAI-INTERFERENCES »J-ESTIMATED VALUE *N-PRESUMPTIVE EVIDENCE OF PRESENCE OF MATERIAL
*K-ACTUAL VALUE IS KNOWN TO BE LESS THAN VALUE GIVEN *L-ACTUAL VALUE IS KNOWN TO BE GREATER THAN VALUE GIVEN
»U-MATERIAL WAS ANALYZED FOR BUT NOT DETECTED. THE NUMBER IS THE MINIMUM QUANTITATION LIMIT.
*R-QC INDICATES THAT DATA UNUSABLE. COMPOUND MAY OR MAY NOT BE PRESENT. RESAMPLING AND REANALYSIS IS NECESSARY FOR VERIFICATION.



METALS DATA REPORT
* * * * * * * * * * * * *
** PROJECT NO. 91-369
«* SOURCE: NAVTELL
** STATION ID: MW-02
** CASE NUMBER: 16059
* * * * * * * * * * * * * * * *

SAMPLE AND ANALYSIS MANAGEMENT SYSTEM
EPA-REGION IV ESD, ATHENS, GA. 05/10/91

SAMPLE NO. 56300 SAMPLE TYPE: GROUNDWA

SAS NUMBER:
* * * *

UG/L
17000J
12U
40
150
1U
2U
2200000
55
5U
20U
16000
25
7800

ALUMINUM
ANTIMONY
ARSENIC
BARIUM
BERYLLIUM
CADMIUM
CALCIUM
CHROMIUM
COBALT
COPPER
IRON
LEAD
MAGNESIUM

ANALYTICAL RESULTS

PROG ELEM: NSF COLLECTED BY: M COHEN
CITY: FT LAUDERD ST: Ft.
COLLECTION START: 03/20/91 1435 STOP:
MD NUMBER: AM37

00/00/00

***
**
* *
* *

* * * *
UG/L

83
0.20UR
10
6400
15UJ
3U
53000
2UJ
NA
26
60U

MANGANESE
MERCURY
NICKEL
POTASSIUM
SELENIUM
SILVER
SODIUM
THALLIUM
TIN
VANADIUM
ZINC

ANALYTICAL RESULTS

***REMARKS*«* ***REMARKS*»*

**'FOOTNOTES***
*A-AVERAGE VALUE *NA-NOT ANALYZED *NAI-INTERFERENCES *J-ESTIMATED VALUE *N-PRESUMPTIVE EVIDENCE OF PRESENCE OF MATERIAL
*K-ACTUAL VALUE IS KNOWN TO BE LESS THAN VALUE GIVEN *L-ACTUAL VALUE IS KNOWN TO BE GREATER THAN VALUE GIVEN
*U-MATERIAL WAS ANALYZED FOR BUT NOT DETECTED. THE NUMBER IS THE MINIMUM QUANTITATION LIMIT.
»R-QC INDICATES THAT DATA UNUSABLE. COMPOUND MAY OR MAY NOT BE PRESENT. RESAMPLING AND REANALYSIS IS NECESSARY FOR VERIFICATION.



UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
Region IV

Environmental Services Division
College Station Road, Athens, Ga. 30613

*****MEMORANDUM******

DATE: 05/11/91

SUBJECT: Results of Specified Analysis;
91-369 NAVTELL

FT LAUDERD FL
CASE NO: 16059

FROM: Robert W. Knight
Chief, Laboratory Evaluation/Quality Assurance Section

TO: PHIL BLACKWELL

Attached are the results of analysis of samples collected as part of
the subject project.

As a result of the Quality Assurance Review, certain data qualifiers
may have been placed on the data. Attached is a DATA QUALIFIER
REPORT which explains the reasons that these qualifiers were required

If you have any questions please contact me.

ATTACHMENT

isnnsi
-PA - REGION r



INORGANIC DATA QUALIFIERS REPORT

Case Number: 16059
Project Number: 91-369
Site: Navtell. Ft. Lauderdale. FL

Element Flag Samples Affected
A. Water

As, Cd, Cu, Pb U

Al, Ca, Na, Zn U

Al

Hg

Se

J
R

All positives >IDL but
<CRDL

All positives >IDL but
<10X contaminant level

All positives

All positives
All negatives

All

Reason

Baseline instability

Positives in Blanks

Matrix spike recovery = 133%

Matrix spike recovery - 170%
Blind spike recovery - 0%

Matrix spike recovery - 30.1%
Calibration curve r <.995

B. Soil
As, Cd, Cu, Pb U

Al, Ca, Ni, Na,
Zn

Hg

U

J
R

All positives >IDL but
<CRDL

All positives >IDL but
<10X contaminant level

All positives
All negatives

Baseline instability

Positives in blanks

Matrix spike recovery - 155.8%
Blind spike recovery - 0%

Se All Calibration curve r <.995



SAMPLE AND ANALYSIS MANAGEMENT SYSTEM
EPA-REGION IV ESD, ATHENS. GA. 05/10/91

SPE<***
**
* *
t *
* *
* *

:iFIED ANALYSIS DATA REPORT

PROJECT NO. 91-369
SOURCE: NAVTELL
STATION ID: PB-01
CASE. NO. : 16059

SAMPLE NO. 56288 SAMPLE TYPE: GROUNDWA

SAS NO . :

PROG ELEM: NSF COLLECTED BY: M COHEN
CITY: FT LAUDERD ST : FL
COLLECTION START: 03/20/91 0700 STOP:
D . NO . : MD NO : AM29

00/00/00

RESULTS UNITS PARAMETER
10U UG/L CYANIDE

**«FOOTNOTES»*»
*A-AVERAGE VALUE *NA-NOT ANALYZED «NAI-INTERFERENCES «J-ESTIMATED VALUE *N-PRESUMPTIVE EVIDENCE OF PRESENCE OF MATERIAL
*K-ACTUAL VALUE IS KNOWN TO BE LESS THAN VALUE GIVEN »L-ACTUAL VALUE IS KNOWN TO BE GREATER THAN VALUE GIVEN
»U-MATERIAL WAS ANALYZED FOR BUT NOT DETECTED. THE NUMBER IS THE MINIMUM QUANTITATION LIMIT.



SAMPLE AND ANALYSIS MANAGEMENT SYSTEM
EPA-REGION IV ESD. ATHENS, GA. 05/10/91

SPE(***
*»
* *
t *
**
**
***

;iFIED ANALYSIS DATA REPORT
PROJECT NO. 91-369
SOURCE: NAVTELL
STATION ID: SS-01
CASE. NO.: 16059

SAMPLE NO. 56289 SAMPLE TYPE: SOIL

SAS NO. :

PROG ELEM: NSF COLLECTED BY: M COHEN
CITY: FT LAUDERD ST : FL
COLLECTION START: 03/20/91 1035 STOP: 00/00/00
D . NO . : AM30 MD NO : AM30

**
* 4
ft
**
* *

RESULTS UNITS PARAMETER
5.5U MG/KG CYANIDE

*»«FOOTNOTES*«*
*A-AVERAGE VALUE *NA-NOT ANALYZED «NAI-INTERFERENCES *J-ESTIMATED VALUE *N-PRESUMPTIVE EVIDENCE OF PRESENCE OF MATERIAL
*K-ACTUAL VALUE IS KNOWN TO BE LESS THAN VALUE GIVEN *L-ACTUAL VALUE IS KNOWN TO BE GREATER THAN VALUE GIVEN
*U-MATERIAL WAS ANALYZED FOR BUT NOT DETECTED. THE NUMBER IS THE MINIMUM QUANTITATION LIMIT.



SAMPLE AND ANALYSIS MANAGEMENT SYSTEM
EPA-REGION IV ESD. ATHENS. GA.

SPECIFIED ANALYSIS DATA REPORT* * * * * * * * * * * * *
** PROJECT NO. 91-369
** SOURCE: NAVTELL
** STATION ID: SB-01
** CASE.NO.: 16059
**
* * * * * * * * * * * *

SAMPLE NO. 5629O SAMPLE TYPE: SOIL

SAS NO.

PROG ELEM: NSF COLLECTED BY: M COHEN
CITY: FT LAUDERD ST: FL
COLLECTION START: 03/20/91 1145 STOP: 00/00/00
D. NO.: AM31 MD NO: AM31

05/10/91

* * * * * ***
**

* * * *

RESULTS UNITS PARAMETER
4.8U MG/KG CYANIDE

***FOOTNOTES**«
«A-AVERAGE VALUE *NA-NOT ANALYZED «NAI-INTERFERENCES *J-ESTIMATED VALUE *N-PRESUMPTIVE EVIDENCE OF PRESENCE OF MATERIAL
*K-ACTUAL VALUE IS KNOWN TO BE LESS THAN VALUE GIVEN *L-ACTUAL VALUE IS KNOWN TO BE GREATER THAN VALUE GIVEN
»U-MATERIAL WAS ANALYZED FOR BUT NOT DETECTED. THE NUMBER IS THE MINIMUM QUANTITATION LIMIT.



SAMPLE AND ANALYSIS MANAGEMENT SYSTEM
EPA-REGION IV ESD. ATHENS. GA. 05/10/91

SPECIFIED ANALYSIS DATA REPORT
** PROJECT NO. 91-369 SAMPLE NO. 56291 SAMPLE TYPE: SOIL
** SOURCE: NAVTELL
** STATION ID: SS-02
«* CASE. NO.: 16059 SASNO.:
* *

PROG ELEM: NSF COLLECTED BY: M COHEN
CITY: FT LAUDERD ST : FL
COLLECTION START: 03/20/91 1015 STOP: 00/00/00
D. NO. : AM32 MD NO: AM32

RESULTS UNITS PARAMETER
5.9U MG/KG CYANIDE

***FOOTNOTES**«
*A-AVERAGE VALUE «NA-NOT ANALYZED «NAI-INTERFERENCES *J-ESTIMATED VALUE *N-PRESUMPTIVE EVIDENCE OF PRESENCE OF MATERIAL
*K-ACTUAL VALUE IS KNOWN TO BE LESS THAN VALUE GIVEN *L-ACTUAL VALUE IS KNOWN TO BE GREATER THAN VALUE GIVEN
*U-MATERIAL WAS ANALYZED FOR BUT NOT DETECTED. THE NUMBER IS THE MINIMUM QUANTITATION LIMIT.



SAMPLE AND ANALYSIS MANAGEMENT SYSTEM
EPA-REGION IV

PECIFIED ANALYSIS DATA REPORT
* PROJECT NO. 91-369 SAMPLE NO. 56292 SAMPLE TYPE: SOIL

SOURCE: NAVTELL
STATION ID: SB-02
CASE. NO. : 16059 SAS NO. :

ESD, ATHENS. GA. 05/10/91

PROG ELEM: NSF COLLECTED BY: M COHEN
CITY: FT LAUDERD ST : FL
COLLECTION START: 03/20/91 1255 STOP: 00/00/00
D . NO . : AM33 MO NO : AM33

**
**
**
**
* »

RESULTS UNITS PARAMETER
5.3U MG/KG CYANIDE

'"FOOTNOTES***
*A-AVERAGE VALUE *NA-NOT ANALYZED *NAI-INTERFERENCES *J-ESTIMATED VALUE '^-PRESUMPTIVE EVIDENCE OF PRESENCE OF MATERIAL
*K-ACTUAL VALUE IS KNOWN TO BE LESS THAN VALUE GIVEN *L-ACTUAL VALUE IS KNOWN TO BE GREATER THAN VALUE GIVEN
*U-MATERIAL WAS ANALYZED FOR BUT NOT DETECTED. THE NUMBER IS THE MINIMUM QUANTITATION LIMIT.



SAMPLE AND ANALYSIS MANAGEMENT SYSTEM
EPA-REGION IV ESD. ATHENS, GA. 05/10/91

SPECIFIED ANALYSIS DATA REPORT
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
«* PROJECT NO. 91-369 SAMPLE NO. 56293 SAMPLE TYPE: SOIL PROG ELEV: NSF COLLECTED BY: M COHEN **
*+ SOURCE: NAVTELL CITY: FT LAUDERD ST: FL **
** STATION ID: SS-03 COLLECTION START: 03/20/91 1330 STOP: 00/00/00 **
** CASE.NO.: 16059 SAS NO.: D. NO.: AM35 MD NO: AM35 »*
** **
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

RESULTS UNITS PARAMETER
6.9U MG/KG CYANIDE

***FOOTNOTES*«*
*A-AVERAGE VALUE *NA-NOT ANALYZED *NAI-INTERFERENCES *J-ESTIMATED VALUE *N-PRESUMPTIVE EVIDENCE OF PRESENCE OF MATERIAL
*K-ACTUAL VALUE IS KNOW TO BE LESS THAN VALUE GIVEN 'L-ACTUAL VALUE IS KNOWN TO BE GREATER THAN VALUE GIVEN
*U-MATERIAL WAS ANALYZED FOR BUT NOT DETECTED. THE NUMBER IS THE MINIMUM QUANTITATION LIMIT.



SAMPLE AND ANALYSIS MANAGEMENT SYSTEM
EPA-REGION IV ESD. ATHENS, GA. 05/10/91

SPECIFIED ANALYSIS DATA REPORT

** PROJECT NO. 91-369 SAMPLE NO. 56294 SAMPLE TYPE: SOIL
** SOURCE: NAVTELL
** STATION! ID: SB-03
** CASE. NO.: 16059 SAS NO. :
* *

PROG ELEM: NSF COLLECTED BY: M COHEN
CITY: FT LAUDERD ST: FL
COLLECTION START: 03/20/91 1405 STOP: 00/00/00
D . NO . : AM36 MO NO : AM36

* *
* *
* *
t *
1 1

RESULTS UNITS PARAMETER
5.6U MG/KG CYANIDE

***FOOTNOTES*»*
*A-AVERAGE VALUE *NA-NOT ANALYZED »NAI-INTERFERENCES «J-ESTIMATED VALUE «N-PRESUMPTIVE EVIDENCE OF PRESENCE OF MATERIAL
*K-ACTUAL VALUE IS KNOWN TO BE LESS THAN VALUE GIVEN *L-ACTUAL VALUE IS KNOWN TO BE GREATER THAN VALUE GIVEN
*U-MATERIAL WAS ANALYZED FOR BUT NOT DETECTED. THE NUMBER IS THE MINIMUM QUANTITATION LIMIT.



SAMPLE AND ANALYSIS MANAGEMENT SYSTEM
EPA-REGION IV ESD. ATHENS. GA. 05/10/91

SPE(***
**
* *
*»
**
* *

;IFIED ANALYSIS DATA REPORT

PROJECT
SOURCE :
STATION
CASE. NO.

NO. 91-369
NAVTELL
ID: MW-01
: 16059

SAMPLE

SAS

NO. 56295 SAMPLE TYPE: GROUNDWA

NO. :

PROG ELEM: NSF
CITY: FT LAUDERD
COLLECTION START
D. NO. : AM34

COLLECTED
: 03/20/91

BY: M
ST:
1630

MD NO

COHEN
FL

STOP: 00/00/00
: AM34

**
**
* *
* *
* *

RESULTS UNITS PARAMETER
10U UG/L CYANIDE

***FOOTNOTES»»*
*A-AVERAGE VALUE *NA-NOT ANALYZED «NAI-INTERFERENCES *J-ESTIMATED VALUE *N-PRESUMPTIVE EVIDENCE OF PRESENCE OF MATERIAL
»K-ACTUAL VALUE IS KNOWN TO BE LESS THAN VALUE GIVEN *L-ACTUAL VALUE IS KNOWN TO BE GREATER THAN VALUE GIVEN
*U-MATERIAL WAS ANALYZED FOR BUT NOT DETECTED. THE NUMBER IS THE MINIMUM QUANTITATION LIMIT.



SAMPLE AND ANALYSIS MANAGEMENT SYSTEM

SPE(
***
»*
**
* *
**
* *

EPA-REGION IV ESD, ATHENS, GA.

;iFIED ANALYSIS DATA REPORT

PROJECT NO. 91-369 SAMPLE NO. 56300 SAMPLE TYPE: GROUNDWA
SOURCE: NAVTELL
STATION ID: MW-02
CASE. NO. : 16059 SAS NO. :

PROG ELEM: NSF
CITY: FT LAUDERD
COLLECTION START:
0. NO. : AM37

05/10/91

COLLECTED BY: M COHEN
ST: FL

03/20/91 1435 STOP: 00/00/00
MD NO: AM37

**
»*
**
**
**

RESULTS UNITS PARAMETER
10U UG/L CYANIDE

**»FOOTNOTES*»*
*A-AVERAGE VALUE «NA-NOT ANALYZED «NAI-INTERFERENCES «J-ESTIMATED VALUE »N-PRESUMPTIVE EVIDENCE OF PRESENCE OF MATERIAL
*K-ACTUAL VALUE IS KNOWN TO BE LESS THAN VALUE GIVEN *L-ACTUAL VALUE IS KNOWN TO BE GREATER THAN VALUE GIVEN
*U-MATERIAL WAS ANALYZED FOR BUT NOT DETECTED. THE NUMBER IS THE MINIMUM QUANTITATION LIMIT.



SITE NAVTELL.(FIT)
PROJECT # 91-369

STATE FL MANAGER ROGER FRANKLIN CNUS)
SHIPWEEK 03/18/91

SOILVOA BOOKED

§VOA BOOKED

LEXT BOOKED

HfOEXT BOOKED

SOIL PEST BOOKED

rt»OPEST BOOKED
* -!=••?

^IlLMET BOOKED
I
H20MET BOOKED

SOILCN BOOKED

H2PCN BOOKED

i
SiHLCTHl BOOKED

9|KOTH2 BOOKED

hJBOTHl BOOKEDw
h|jjjOTH2 BOOKED

OffERl BOOKED

OWIR2 BOOKED
jjj^f.

LMfCLP/ESD) CLP
ml

1RafiiRKs

12

6

11

6

11

6

11

6

11

6

0

0

0

0

0

0

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

'

RECEIVED 06/04/91 FOR

RECEIVED 06/04/91 FOR

RECEIVED 06/04/91 FOR

RECEIVED 06/04/91 FOR

RECEIVED 06/04/91 FOR

RECEIVED 06/04/91 FOR

RECEIVED 05/20/91 FOR

RECEIVED 05/20/91 FOR

RECEIVED 05/20/91 FOR

RECEIVED 05/20/91 FOR

FOR

FOR

FOR

FOR

FOR

FOR

7 SAMPLES

3 SAMPLES

6 SAMPLES

3 SAMPLES

6 SAMPLES

3 SAMPLES

6 SAMPLES

3 SAMPLES

6 SAMPLES

3 SAMPLES

0 SAMPLES

0 SAMPLES

0 SAMPLES

0 SAMPLES

0 SAMPLES

0 SAMPLES

8*8



UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
Region IV

Environmental Services Division
College Station Road, Athens, Ga. 30613

*****MEMORANDUM****'

DATE: 05/24/91

SUBJECT: Results of Purgeable Organic Analysis;
91-369 NAVTELL

FT LAUDERD FL
CASE NO: 16059

FROM: Robert W. Knight
Chief, Laboratory Evaluation/Quality Assurance Section

TO: PHIL BLACKWELL

Attached are the results of analysis of samples collected as part of
the subject project.

As a result of the Quality Af;surance Review, certain data qualifiers
may have been placed on the data. Attached is a DATA QUALIFIER
REPORT which explains the reasons that these cualifjers were required

If you have any questions please contact me.

ATTACHMENT

dd..'



ORGANIC DATA QUALIFIER REPORT

Case Number 16059 Project Number 91-369 SAS Number

Site I.D. NAVTELL, Ft. Lauderdale, FL

Affected Samples

Volatiles
56293

56295, 56300
56300
56302

Compound or Fraction

1,1,1-trichloroethane J
carbon tetrachloride J
vinyl acetate J
bromodichloromethane J
1,2-dichloropropane J
cis and trans 1,3-dichloropropene J
trichloroethene J
dibromochloromethane J
1,1,2-trichloroethane J
benzene J
bromoform J
4-methyl-2-pentanone J
2-hexanone J
tetrachloroethene J
1,1,2,2-tetrachloroethane J
toluene J
chlorobenzene J
ethylbenzene J
styrene J
xylene (total) J
trichloroethene J
benzene J
acetone J

Extractables
56289, 56290, 56292 nitrobenzene
56293, 56294

56291

56295, 56300
56301

Pesticides
56291

naphthalene
2-methylnaphthalene
acenaphthylene
all extractables

chrysene
di-n-butylphthalate

heptachlor epoxide
dieldrin
4,4'-DOT
alpha-chlordane
gamma-chlordane
all other pesticides

R
R
R
J
R

J
J

J
J
J
J
J
R

Reason

low internal standard areas
low internal standard areas
low internal standard areas
low internal standard areas
low internal standard areas
low internal standard areas
low internal standard areas
low internal standard areas
low internal standard areas
low internal standard areas
low internal standard areas
low internal standard areas
low internal standard areas
low internal standard areas
low internal standard areas
low internal standard areas
low internal standard areas
low internal standard areas
low internal standard areas
low internal standard areas
less than quantitation limit
less than quantitation limit
greater than quantitation limit

unacceptable QC recovery
unacceptable QC recovery
unacceptable QC recovery
low QC recovery
sample extracted over 30 days
after date of sampling
low QC recovery
low QC recovery

<quantitation limit
<quantitation limit
<quantitation limit
<quantitation limit
<quantitation limit
excessive extraction holding time



PURGEABLE ORGANICS DATA REPORT
i
*
*

SAMPLE AND ANALYSIS MANAGEMENT SYSTEM
EPA-REGION IV ESD, ATHENS, GA. 05/23/91

PROJECT NO. 91-369
SOURCE: NAVTELL
STATION ID: SS-01

CASE NO : 16059

SAMPLE NO. 56289 SAMPLE TYPE: SOIL

SAS NO . :

PROG ELEM: NSF COLLECTED BY: M COHEN
CITY: FT LAUDERD ST : FL
COLLECTION START: 03/20/91 1035 STOP: 00/00/00

D . NO . : AM30

UG/KG ANALYTICAL RESULTS

9U CHLOROMETHANE
9U BROMOMETHANE
9U VINYL CHLORIDE
9U CHLOROETHANE
9U METHYLENE CHLORIDE
9U ACETONE

5U CARBON DISULFIDE
5U 1,1-DICHLOROETHENE(1,1-DICHLOROETHYLENE)
5U 1,1-DICHLOROETHANE
5U 1,2-DICHLOROETHENE (TOTAL)
5U CHLOROFORM
5U 1,2-0ICHLOROETHANE
9U METHYL ETHYL KETONE
5U 1,1,1-TRICHLOROETHANE
5U CARBON TETRACHLORIDE
5U BROMODICHLOROMETHANE

UG/KG ANALYTICAL RESULTS

5U 1,2-DICHLOROPROPANE
5U CIS-1 ,3-DICHLOROPROPENE
5U TRICHLOROETHENE(TRICHLOROETHYLENE)
5U DIBROMOCHLOROMETHANE
5U 1,1,2-TRICHLOROETHANE
5U BENZENE
5U TRANS-1,3-DICHLOROPROPENE
5U BROMOFORM
9U METHYL ISOBUTYL KETONE
9U METHYL BUTYL KETONE
5U TETRACHLOROETHENE(TETRACHLOROETHYLENE)
5U 1,1.2,2-TETRACHLOROETHANE
5U TOLUENE
5U CHLOROBENZENE
5U ETHYL BENZENE
5U STYRENE
5U TOTAL XYLENES
9 PERCENT MOISTURE

»**REMARKS*»* ***REMARKS*»*

*»«FOOTNOTES**«
*A-AVERAGE VALUE »NA-NOT ANALYZED «NAI-INTERFERENCES »J-ESTIMATED VALUE «N-PRESUMPTIVE EVIDENCE OF PRESENCE OF MATERIAL
*K-ACTUAL VALUE IS KNOWN TO BE LESS THAN VALUE GIVEN *L-ACTUAL VALUE IS KNOWN TO BE GREATER THAN VALUE GIVEN
»U-MATERIAL WAS ANALYZED FOR BUT NOT DETECTED. THE NUMBER IS THE MINIMUM QUANTITATION LIMIT.
*R-QC INDICATES THAT DATA UNUSABLE. COMPOUND MAY OR MAY NOT BE PRESENT. RESAMPLING AND REANALYSIS IS NECESSARY FOR VERIFICATION.



SAMPLE AND ANALYSIS MANAGEMENT SYSTEM
EPA-REGION IV ESD, ATHENS, GA.

PUR(
***
**
**
* »
*»
**
** *

3EABLE ORGANICS DATA REPORT

PROJECT NO. 91-369 SAMPLE NO. 56290 SAMPLE TYPE: SOIL
SOURCE: NAVTELL
STATION ID: SB-01

CASE NO. : 16059 SAS NO. :

UG/KG ANALYTICAL RESULTS

PROG ELEM: NSF COLLECTED BY: M COHEN
CITY: FT LAUDERD ST : FL
COLLECTION START: 03/20/91 1145 STOP: 00/00/00

D. NO. : AM31

UG/KG ANALYTICAL RESULTS
10U CHLOROMETHANE
10U BROMOMETHANE
10U VINYL CHLORIDE
10U CHLOROETHANE
30U METHYLENE CHLORIDE
40U ACETONE
5U CARBON DISULFIDE
5U 1 ,1-DICHLOROETHENE(1,1-DICHLOROETHYLENE)
5U 1,1-DICHLOROETHANE
5U 1,2-DICHLOROETHENE (TOTAL)
5U CHLOROFORM
5U 1,2-DICHLOROETHANE
10U METHYL ETHYL KETONE
5U 1 , 1,1-TRICHLOROETHANE
5U CARBON TETRACHLORIDE
5U BROMODICHLOROMETHANE

5U 1,2-DICHLOROPROPANE
5U CIS-1,3-DICHLOROPROPENE
5U TRICHLOROETHENE(TRICHLOROETHYLENE)
5U DIBROMOCHLOROMETHANE
5U 1.1,2-TRICHLOROETHANE
5U BENZENE
5U TRANS-1,3-DICHLOROPROPENE
5U BROMOFORM
10U METHYL ISOBUTYL KETONE
10U METHYL BUTYL KETONE
5U TETRACHLOROETHENE(TETRACHLOROETHYLENE)
5U 1,1,2,2-TETRACHLOROETHANE
5U TOLUENE
5U CHLOROBEN2ENE
5U ETHYL BENZENE
5U STYRENE
5U TOTAL XYLENES
9 PERCENT MOISTURE

'"REMARKS*** "'REMARKS***

"•FOOTNOTES***
*A-AVERAGE VALUE *NA-NOT ANALYZED *NAI-INTERFERENCES «J-ESTIMATED VALUE *N-PRESUMPTIVE EVIDENCE OF PRESENCE OF MATERIAL
»K-ACTUAL VALUE IS KNOWN TO BE LESS THAN VALUE GIVEN *L-ACTUAL VALUE IS KNOWN TO BE GREATER THAN VALUE GIVEN
*U-MATERIAL WAS ANALYZED FOR BUT NOT DETECTED. THE NUMBER IS THE MINIMUM QUANTITATION LIMIT.
*R-OC INDICATES THAT DATA UNUSABLE. COMPOUND MAY OR MAY NOT BE PRESENT. RESAMPLING AND REANALYSIS IS NECESSARY FOR VERIFICATION.



PURGEABLE ORGANICS DATA REPORT
SAMPLE AND ANALYSIS MANAGEMENT SYSTEM

ERA-REGION IV ESD. ATHENS. GA. 05/23/91

PROJECT
SOURCE:
STATION

CASE NO

UG/KG

NO. 91-369
NAVTELL
ID: SS-02

: 1 6059

SAMPLE

ANALYTICAL

NO. 56291 SAMPLE

SAS

TYPE: SOIL

NO. :

RESULTS

PROG ELEM: NSF
CITY: FT LAUDERD
COLLECTION START

D . NO . : AM32

UG/KG

COLLECTED

03/20/91

BY: M COHEN
ST: FL
1015 STOP: 00/00/00

* *
**
* *
* *
* *

ANALYTICAL RESULTS
12U CHLOROMETHANE
12U BROMOMETHANE
12U VINYL CHLORIDE
12U CHLOROETHANE
30U METHYLENE CHLORIDE
20U ACETONE
6U CARBON DISULFIDE
6U 1 ,1-DICHLOROETHENE(1.1-DICHLOROETHYLENE)
6U 1,1-DICHLOROETHANE
6U 1,2-DICHLOROETHENE (TOTAL)
6U CHLOROFORM
6U 1,2-DICHLOROETHANE
12U METHYL ETHYL KETONE
6U 1,1.1-TRICHLOROETHANE
6U CARBON TETRACHLORIDE
6U BROMODICHLOROMETHANE

6U 1,2-DICHLOROPROPANE
6U CIS-1,3-DICHLOROPROPENE
6U TRICHLOROETHENE(TRICHLOROETHYLENE)
6U DIBROMOCHLOROMETHANE
6U 1,1,2-TRICHLOROETHANE
6U BENZENE
6U TRANS-1,3-DICHLOROPROPENE
6U BROMOFORM
12U METHYL ISOBUTYL KETONE
12U METHYL BUTYL KETONE
6U TETRACHLOROETHENE(TETRACHLOROETHYLENE)
6U 1,1 ,2,2-TETRACHLOROETHANE
GU TOLUENE

6U CHLOROBENZENE
6U ETHYL BENZENE
6U STYRENE
6U TOTAL XYLENES
19 PERCENT MOISTURE

***REMARKS*** ***REVARKS*«*

»**f-OOTNOTES*»*
*A-AVERAGE VALUE «NA-NOT ANALYZED *NAI-INTERFERENCES «J-ESTIMATED VALUE *N-PRESUMPTIVE EVIDENCE OF PRESENCE OF MATERIAL
*K-ACTUAL VALUE IS KNOWN TO BE LESS THAN VALUE GIVEN *L-ACTUAL VALUE IS KNOWN TO BE GREATER THAN VALUE GIVEN
*U-MATERIAL WAS ANALYZED FOR BUT NOT DETECTED. THE NUMBER IS THE MINIMUM QUANTITATION LIMIT.
*R-QC INDICATES THAT DATA UNUSABLE. COMPOUND MAY OR MAY NOT BE PRESENT. RESAMPLING AND REANALYSIS IS NECESSARY FOR VERIFICATION.



PURGEABLE ORGANICS DATA REPORT
SAMPLE AND ANALYSIS MANAGEMENT SYSTEM

EPA-REGION IV ESD, ATHENS, GA. 05/23/91
***
* *
**
* *

»»

PROJECT
SOURCE :
STATION

CASE NO

UG/KG

NO. 91-369
NAVTELL
ID: SB-02
: 1 6059

SAMPLE

ANALYTICAL

NO. 56292

RESULTS

SAMPLE

SAS

TYPE: SOIL

NO. :

PROG ELEM: NSF
CITY: FT LAUDERD
COLLECTION START
D. NO. : AM33

UG/KG

COLLECTED
03/20/91

BY: M COHEN
ST: FL
1255 STOP: 00/00/00

ANALYTICAL RESULTS

11U CHLOROMETHANE
11U BROMOMETHANE
11U VINYL CHLORIDE
11U CHLOROETHANE
40U METHYLENE CHLORIDE
50U ACETONE
5U CARBON DISULFIDE
5U 1,1-DICHLOROETHENE(1.1-DICHLOROETHYLENE)
5U 1,1-DICHLOROETHANE
5U 1,2-DICHLOROETHENE (TOTAL)
5U CHLOROFORM
5U 1,2-DICHLOROETHANE

11U METHYL ETHYL KETONE
5U 1,1.1-TRICHLOROETHANE
5U CARBON TETRACHLORIDE
5U BROMODICHLOROMETHANE

5U 1,2-DICHLOROPROPANE
5U CIS-1,3-DICHLOROPROPENE
5U TRICHLOROETHENE(TRICHLOROETHYLENE)
5U DIBROMOCHLOROMETHANE
5U 1,1,2-TRICHLOROETHANE
5U BENZENE
5U TRANS-1,3-DICHLOROPROPENE
5U BROMOFORM

11U METHYL ISOBUTYL KETONE
11U METHYL BUTYL KETONE
5U TETRACHLOROETHENE(TETRACHLOROETHYLENE)
5U 1 , 1 ,2,2-TETRACHLOROETHANE
5U TOLUENE
5U CHLOROBENZENE
5U ETHYL BENZENE
5U STYRENE
5U TOTAL XYLENES
12 PERCENT MOISTURE

'"REMARKS*** ***REMARKS***

•"FOOTNOTES***
*A-AVERAGE VALUE *NA-NOT ANALYZED *NAI-INTERFERENCES *J-ESTIMATED VALUE »N-PRESUMPTIVE EVIDENCE OF PRESENCE OF MATERIAL
*K-ACTUAL VALUE IS KNOWN TO BE LESS THAN VALUE GIVEN »L-ACTUAL VALUE IS KNOWN TO BE GREATER THAN VALUE GIVEN
*U-MATERIAL WAS ANALYZED FOR BUT NOT DETECTED. THE NUMBER IS THE MINIMUM QUANTITATION LIMIT.
*R-QC INDICATES THAT DATA UNUSABLE. COMPOUND MAY OR MAY NOT BE PRESENT. RESAMPLING AND REANALYSIS IS NECESSARY FOR VERIFICATION.



SAMPLE AND ANALYSIS MANAGEMENT SYSTEM
EPA-REGION IV ESD, ATHENS. GA. 05/23/91

PUR* * *
* *
* *
**
* *

GEABLE ORGANICS DATA REPORT

PROJECT NO. 91-369 SAMPLE NO. 56293 SAMPLE TYPE: SOIL
SOURCE: NAVTELL
STATION ID: SS-03

CASE NO.: 16059 SAS NO.:

UG/KG ANALYTICAL RESULTS

PROG ELEM: NSF COLLECTED BY: M COHEN
CITY: FT LAUDERD ST : FL
COLLECTION START: 03/20/91 1330 STOP: 00/00/00

D . NO . : AM35

UG/KG ANALYTICAL RESULTS

* *
* *
* *
* *
* *

13U CHLOROMETHANE
13U BROMOMETHANE
13U VINYL CHLORIDE
13U CHLOROETHANE
30U METHYLENE CHLORIDE
13U ACETONE
7U CARBON DISULFIDE
7U 1,1-DICHLOROETHENE(1.1-DICHLOROETHYLENE)
7U 1,1-DICHLOROETHANE
7U 1,2-DICHLOROETHENE (TOTAL)
7U CHLOROFORM
7U 1,2-DICHLOROETHANE

13U METHYL ETHYL KETONE
7UJ 1,1,1-TRICHLOROETHANE
7UJ CARBON TETRACHLORIDE
7UJ BROMODICHLOROMETHANE

7UJ 1,2-DICHLOROPROPANE
7UJ CIS-1,3-DICHLOROPROPENE
10J TRICHLOROETHENE(TRICHLOROETHYLENE)
7UJ DIBROMOCHLOROMETHANE
7UJ 1,1,2-TRICHLOROETHAME
7UJ BENZENE
7UJ TRANS-1,3-DICHLOROPROPENE
7UJ BROMOFORM

13UJ METHYL ISOBUTYL KETONE
13UJ METHYL BUTYL KETONE
7UJ TETRACHLOROETHENE(TETRACHLOROETHYLENE)
7UJ 1 ,1,2,2-TETRACHLOROETHANE
7UJ TOLUENE
7UJ CHLOROBENZENE
7UJ ETHYL BENZENE
7UJ STYRENE
7UJ TOTAL XYLENES
29 PERCENT MOISTURE

***REMARKS**» ***REMARKS«*«

***FOOTNOTE5**«
•A-AVERAGE VALUE »NA-NOT ANALYZED *NAI-INTERFERENCES *J-ESTIMATED VALUE *N-PRESUMPTIVE EVIDENCE OF PRESENCE OF MATERIAL
*K-ACTUAL VALUE IS KNOWN TO BE LESS THAN VALUE GIVEN *L-ACTUAL VALUE IS KNOWN TO BE GREATER THAN VALUE GIVEN
»U-MATERIAL WAS ANALYZED FOR BUT NOT DETECTED. THE NUMBER IS THE MINIMUM OUANTITATION LIMIT.
»R-OC INDICATES THAT DATA UNUSABLE. COMPOUND MAY OR MAY NOT BE PRESENT. RESAMPLING AND REANALYSIS IS NECESSARY FOR VERIFICATION.



PURGEABLE ORGANICS DATA REPORT
SAMPLE AND ANALYSIS MANAGEMENT SYSTEM

EPA-REGION IV ESD, ATHENS. GA. 05/23/91

*
*
*
*
*

PROJECT NO. 91-369
SOURCE: NAVTELL
STATION ID: SB-03

CASE NO. : 16059

SAMPLE NO. 56294 SAMPLE TYPE: SOIL

SAS NO. :

PROG ELEM: NSF COLLECTED BY: M COHEN
CITY: FT LAUDERD ST : FL
COLLECTION START: 03/20/91 1405 STOP: 00/00/00

D . NO . : AM36

* *
**
* *
* *
* *

UG/KG ANALYTICAL RESULTS

15U CHLOROMETHANE
15U BROMOMETHANE
15U VINYL CHLORIDE
15U CHLOROETHANE
30U METHYLENE CHLORIDE
20U ACETONE
7U CARBON DISULFIDE
7U 1.1-DICHLOROETHENEC1.1-DICHLOROETHYLENE)
7U 1,1-DICHLOROETHANE
7U 1,2-DICHLOROETHENE (TOTAL)
7U CHLOROFORM
7U 1,2-DICHLOROETHANE

15U METHYL ETHYL KETONE
7U 1.1.1-TRICHLOROETHANE
7U CARBON TETRACHLORIDE
7U BROMODICHLOROMETHANE

UG/KG ANALYTICAL RESULTS

7U 1,2-DICHLOROPROPANE
7U CIS-1,3-DICHLOROPROPENE
7U TRICHLOROETHENE(TRICHLOROETHYLENE)
7U DIBROMOCHLOROMETHANE
7U 1,1.2-TRICHLOROETHANE
7U BENZENE
7U TRANS-1,3-DICHLOROPROPENE
7U BROMOFORM

15U METHYL ISOBUTYL KETONE
15U METHYL BUTYL KETONE
7U TETRACHLOROETHENE(TETRACHLOROETHYLENE)
7U 1,1,2,2-TETRACHLOROETHANE
7U TOLUENE
7U CHLOROBENZENE
7U ETHYL BENZENE
7U STYRENE
7U TOTAL XYLENES
41 PERCENT MOISTURE

***REMARKS**» "'REMARKS***

***f-OOTNOTES*»*
*A-AVERAGE VALUE *NA-NOT ANALYZED *NAI-INTERFERENCES *J-ESTIMATED VALUE *N-PRESUMPTIVE EVIDENCE OF PRESENCE OF MATERIAL
*K-ACTUAL VALUE IS KNOWN TO BE LESS THAN VALUE GIVEN *L-ACTUAL VALUE IS KNOWN TO BE GREATER THAN VALUE GIVEN
*U-MATERIAL WAS ANALYZED FOR BUT NOT DETECTED. THE NUMBER IS THE MINIMUM QUANTITATION LIMIT.
*R-QC INDICATES THAT DATA UNUSABLE. COMPOUND MAY OR MAY NOT BE PRESENT. RESAMPLING AND REANALYSIS IS NECESSARY FOR VERIFICATION.



PURGEABLE ORGANICS DATA REPORT
SAMPLE AND ANALYSIS MANAGEMENT SYSTEM

EPA-REGION IV ESD, ATHENS, GA. 05/23/91

PROJECT NO. 91-369
SOURCE: NAVTELL
STATION ID: MW-01

CASE NO. : 16059

SAMPLE NO. 56295 SAMPLE TYPE: GROUNDWA

SAS NO. :

PROG ELEM: NSF COLLECTED BY: M COHEN
CITY: FT LAUDERD ST : FL
COLLECTION START: 03/20/91 1630 STOP: 00/00/00
D. NO. : AM34

**
**
**
**
**

UG/L ANALYTICAL RESULTS

10U CHLOROMETHANE
10U BROMOMETHANE
10U VINYL CHLORIDE
10U CHLOROETHANE

8U METHYLENE CHLORIDE
10U ACETONE
5U CARBON DISULFIDE
5U 1 ,1-DICHLOROETHENE(1,1-DICHLOROETHYLENE)
5U 1.1-DICHLOROETHANE
5U 1,2-DICHLOROETHENE (TOTAL)
5U CHLOROFORM
5U 1,2-DICHLOROETHANE
10U METHYL ETHYL KETONE
5U 1 , 1.1-TRICHLOROETHANE
5U CARBON TETRACHLORIDE
5U BROMODICHLOROMETHANE

UG/L ANALYTICAL RESULTS

5U 1.2-DICHLOROPROPANE
5U CIS-1,3-DICHLOROPROPENE
2J TRICHLOROETHENE(TRICHLOROETHYLENE)
5U DIBROMOCHLOROMETHANE
5U 1,1,2-TRICHLOROETHANE
5U BENZENE
5U TRANS-1,3-DICHLOROPROPENE
5U BROMOFORM
10U METHYL ISOBUTYL KETONE
10U METHYL BUTYL KETONE
5U TETRACHLOROETHENE(TETRACHLOROETHYLENE)
5U 1,1,2,2-TETRACHLOROETHANE
5U TOLUENE
5U CHLOROBENZENE
5U ETHYL BENZENE
5U STYRENE
5U TOTAL XYLENES

"'REMARKS*** '"REMARKS***

***fOOTNOTES***
*A-AVERAGE VALUE »NA-NOT ANALYZED *NAI-INTERFERENCES *J-ESTIMATED VALUE *N-PRESUMPTIVE EVIDENCE OF PRESENCE OF MATERIAL
*K-ACTUAL VALUE IS KNOWN TO BE LESS THAN VALUE GIVEN *L-ACTUAL VALUE IS KNOWN TO BE GREATER THAN VALUE GIVEN
*U-MATERIAL WAS ANALYZED FOR BUT NOT DETECTED. THE NUMBER IS THE MINIMUM QUANTITATION LIMIT.
*R-OC INDICATES THAT DATA UNUSABLE. COMPOUND MAY OR MAY NOT BE PRESENT. RESAMPLING AND REANALYSIS IS NECESSARY FOR VERIFICATION.



PURGEABLE ORGANICS DATA REPORT

SAMPLE AND ANALYSIS MANAGEMENT SYSTEM
EPA-REGION IV ESD. ATHENS, GA. 05/23/91

* *
* *
* »
* *
**
* **

PROJECT
SOURCE:
STATION

CASE NO

UG/L

NO. 91-369
NAVTELL
ID: MW-02

: 16059

SAMPLE

ANALYTICAL

NO. 56300 SAMPLE

SAS

TYPE: GROUNDWA

NO. :

RESULTS

PROG ELEM: NSF
CITY: FT LAUDERD
COLLECTION START

D. NO. : AM37

UG/L

COLLECTED
: 03/20/91

BY: M COHEN
ST: FL
1435 STOP: 00/00/00

* *
**
* *
* *
* *

ANALYTICAL RESULTS

10U CHLOROMETHANE
10U BROMOMETHANE
10U VINYL CHLORIDE
10U CHLOROETHANE

7U METHYLENE CHLORIDE
10U ACETONE
5U CARBON DISULFIDE
5U 1,1-DICHLOROETHENE(1,1-DICHLOROETHYLENE)
5U 1 ,1-DICHLOROETHANE
5U 1,2-DICHLOROETHENE (TOTAL)
5U CHLOROFORM
5U 1,2-DICHLOROETHANE
10U METHYL ETHYL KETONE
5U 1.1.1-TRICHLOROETHANE
5U CARBON TETRACHLORIDE
5U BROMODICHLOROMETHANE

5U 1 ,2-DICHLOROPROPANE
5U CIS-1,3-DICHLOROPROPENE
.5J TRICHLOROETHENE(TRICHLOROETHYLENE)
5U DIBROMOCHLOROMETHANE
5U 1.1,2-TRICHLOROETHANE
.5J BENZENE
5U TRANS-1,3-DICHLOROPROPENE
5U BROMOFORM
10U METHYL ISOBUTYL KETONE

10U METHYL BUTYL KETONE
5U TETRACHLOROETHENE(TETRACHLOROETHYLENE)
5U 1,1,2,2-TETRACHLOROETHANE
5U TOLUENE
5U CHLOROBENZENE
5U ETHYL BENZENE
5U STYRENE
5U TOTAL XYLENES

***REMARKS**» *»*REMARKS***

*«*FOOTNOTES**»
»A-AVERAGE VALUE «NA-NOT ANALYZED *NAI-INTERFERENCES 'J-ESTIMATED VALUE «N-PRESUMPTIVE EVIDENCE OF PRESENCE OF MATERIAL
*K-ACTUAL VALUE IS KNOWN TO BE LESS THAN VALUE GIVEN »L-ACTUAL VALUE IS KNOWN TO BE GREATER THAN VALUE GIVEN
*U-MATERIAL WAS ANALYZED FOR BUT NOT DETECTED. THE NUMBER IS THE MINIMUM QUANTITATION LIMIT.
*R-QC INDICATES THAT DATA UNUSABLE. COMPOUND MAY OR MAY NOT BE PRESENT. RESAMPLING AND REANALYSIS IS NECESSARY FOR VERIFICATION.



PURGEABLE ORGANICS DATA REPORT
SAMPLE AND ANALYSIS MANAGEMENT SYSTEM

EPA-REGION IV ESD, ATHENS, GA. 05/23/91
* * * * * * * * * * * * *
** PROJECT NO. 91-369
»* SOURCE: NAVTELL
** STATION ID: TB-01W
**
** CASE NO.: 16059
* * * * * * * * * * * * *

SAMPLE NO. 56301 SAMPLE TYPE: GROUNDWA

SAS NO.:

PROG ELEM: NSF COLLECTED BY: M COHEN
CITY: FT LAUDERD ST: FL
COLLECTION START: 03/20/91 0700 STOP: 00/00/00
D. NO.: AM29

* *
* *
**

UG/L ANALYTICAL RESULTS

10U CHLOROMETHANE
10U BROMOMETHANE
10U VINYL CHLORIDE
10U CHLOROETHANE
6U METHYLENE CHLORIDE
20U ACETONE
5U CARBON DISULFIDE
5U 1.1-DICHLOROETHENEC1,1-DICHLOROETHYLENE)
5U 1,1-DICHLOROETHANE
5U 1,2-DICHLOROETHENE (TOTAL)
8U CHLOROFORM
5U 1,2-DICHLOROETHANE
10U METHYL ETHYL KETONE
5U 1.1.1-TRICHLOROETHANE
5U CARBON TETRACHLORIDE
5U BROMODICHLOROMETHANE

UG/L ANALYTICAL RESULTS

5U 1,2-DICHLOROPROPANE
5U CIS-1,3-DICHLOROPROPENE
5U TRICHLOROETHENE(TRICHLOROETHYLENE)
5U DIBROMOCHLOROMETHANE
5U 1.1.2-TRICHLOROETHANE
5U BENZENE
5U TRANS-1,3-DICHLOROPROPENE
5U BROMOFORM
10U METHYL ISOBUTYL KETONE
10U METHYL BUTYL KETONE
5U TETRACHLOROETHENE(TETRACHLOROETHYLENE)
5U 1,1,2,2-TETRACHLOROETHANE
5U TOLUENE
5U CHLOROBENZENE
5U ETHYL BENZENE
5U STYRENE
5U TOTAL XYLENES

'"REMARKS*** ***REMARKS**»

***|-001NOTES***
*A-AVERAGE VALUE *NA-NOT ANALYZED *NAI-INTERFERENCES *J-ESTIMATED VALUE *N-PRESUMPTIVE EVIDENCE OF PRESENCE OF MATERIAL
*K-ACTUAL VALUE IS KNOWN TO BE LESS THAN VALUE GIVEN *L-ACTUAL VALUE IS KNOWN TO BE GREATER THAN VALUE GIVEN
*U-MATERIAL WAS ANALYZED FOR BUT NOT DETECTED. THE NUMBER IS THE MINIMUM QUANTITATION LIMIT.
*R-OC INDICATES THAT DATA UNUSABLE. COMPOUND MAY OR MAY NOT BE PRESENT. RESAMPLING AND REANALYSIS IS NECESSARY FOR VERIFICATION.



PURGEABLE ORGANICS DATA REPORT
SAMPLE AND ANALYSIS MANAGEMENT SYSTEM

EPA-REGION IV ESD, ATHENS. GA. 05/23/91
***

PROJECT
SOURCE:
STATION

CASE NO

UG/KG

NO. 91-369
NAVTELL
ID: TB-01S

: 1 6059

SAMPLE

ANALYTICAL

NO. 56302

RESULTS

SAMPLE

SAS

TYPE: SOIL

NO. :

PROG ELEM: NSF
CITY: FT LAUDERD
COLLECTION START
D . NO . : AM28

UG/KG

COLLECTED
03/20/91

BY: M COHEN
ST: FL
0700 STOP: 00/00/00

ANALYTICAL RESULTS

10U CHLOROMETHANE
10U BROMOMETHANE
10U VINYL CHLORIDE
10U CHLOROETHANE
20U METHYLENE CHLORIDE
590J ACETONE
5U CARBON DISULFIDE
5U 1,1-DICHLOROETHENE(1,1-DICHLOROETHYLENE)
5U 1,1-DICHLOROETHANE
5U 1,2-DICHLOROETHENE (TOTAL)
5U CHLOROFORM
5U 1,2-DICHLOROETHANE
10U METHYL ETHYL KETONE
5U 1.1,1-TRICHLOROETHANE
5U CARBON TETRACHLORIDE
5U BROMODICHLOROMETHANE

5U 1,2-DICHLOROPROPANE
5U CIS-1,3-DICHLOROPROPENE
5U TRICHLOROETHENE(TRICHLOROETHYLENE)
5U DIBROMOCHLOROMETHANE
5U 1,1,2-TRICHLOROETHANE
5U BENZENE
5U TRANS-1,3-DICHLOROPROPENE
5U BROMOFORM
10U METHYL ISOBUTYL KETONE

10U METHYL BUTYL KETONE
5U TETRACHLOROETHENE(TETRACHLOROETHYLENE)
5U 1,1,2,2-TETRACHLOROETHANE
5U TOLUENE
5U CHLOROBENZENE
5U ETHYL BENZENE
5U STYRENE
5U TOTAL XYLENES
8 PERCENT MOISTURE

***REMARKS**» ***REMARKS*»*

*«»FOOTNOTES**»
*A-AVERAGE VALUE «NA-NOT ANALYZED *NAI-INTERFERENCES *J-ESTIMATED VALUE "N-PRESUMPTIVE EVIDENCE OF PRESENCE OF MATERIAL
*K-ACTUAL VALUE IS KNOWN TO BE LESS THAN VALUE GIVEN *L-ACTUAL VALUE IS KNOWN TO BE GREATER THAN VALUE GIVEN
*U-MATERIAL WAS ANALYZED FOR BUT NOT DETECTED. THE NUMBER IS THE MINIMUM QUANTITATION LIMIT.
*R-QC INDICATES THAT DATA UNUSABLE. COMPOUND MAY OR MAY NOT BE PRESENT. RESAMPLING AND REANALYSIS IS NECESSARY FOR VERIFICATION.



SAMPLE AND ANALYSIS MANAGEMENT SYSTEM
EPA-REGION IV ESD, ATHENS, GA. 05/23/91

MISCELLANEOUS PURGEABLE ORGANICS - DATA REPORT
» » » * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
** PROJECT NO. 91-369 SAMPLE NO. 56289 SAMPLE TYPE: SOIL PROG ELEM: NSF COLLECTED BY: M COHEN

SOURCE: NAVTELL CITY: FT LAUDERD ST: FL
STATION ID: SS-01 COLLECTION START: 03/20/91 1035 STOP: 00/00/00
CASE.NO.: 16059 SAS NO.: D. NO.: AM30 MO NO: AM30

ANALYTICAL RESULTS UG/KG

10J 1 UNIDENTIFIED COMPOUND

***FOOTNOTES*«*
*A-AVERAGE VALUE »NA-NOT ANALYZED *NAI-INTERFERENCES *J-ESTIMATED VALUE »N-PRESUMPTIVE EVIDENCE OF PRESENCE OF MATERIAL
*K-ACTUAL VALUE IS KNOWN TO BE LESS THAN VALUE GIVEN *L~ACTUAL VALUE IS KNOWN TO BE GREATER THAN VALUE GIVEN
*U-MA1ERIAL WAS ANALYZED FOR BUT NOT DETECTED. THE NUMBER IS THE MINIMUM QUANTITAT10N LIMIT.
*R-QC INDICATES THAT DATA UNUSABLE. COMPOUND MAY OR MAY NOT BE PRESENT. RESAMPLING AND REANALYSIS IS NECESSARY FOR VERIFICATION.



SAMPLE AND ANALYSIS MANAGEMENT SYSTEM
EPA-REGION IV

MISCELLANEOUS PURGEABLE ORGANICS - DATA REPORT

PROJECT NO. 91-369 SAMPLE NO. 56290 SAMPLE TYPE: SOIL
SOURCE: NAVTELL
STATION ID: SB-01
CASE. NO. : 16059 SAS NO. :

ESD. ATHENS. GA.

PROG ELEM: NSF
CITY: FT LAUDERD
COLLECTION START
D. NO. : AM31

COLLECTED BY: M COHEN
ST: FL

03/20/91 1145 STOP:
MD NO: AM31

05/23/91

00/00/00

6JN

ANALYTICAL RESULTS UG/KG

BIStDIMETHYLETHYDCYCLOHEXADIENEDIONE

***FOOTNOTES**«
*A-AVERAGE VALUE *NA-NOT ANALYZED *NAI-INTERFERENCES »J-ESTIMATED VALUE »N-PRESUMPTIVE EVIDENCE OF PRESENCE OF MATERIAL
*K-ACTUAL VALUE IS KNOWN TO BE LESS THAN VALUE GIVEN *L~ACTUAL VALUE IS KNOWN TO BE GREATER THAN VALUE GIVEN
*U-MATERIAL WAS ANALYZED FOR BUT NOT DETECTED. THE NUMBER IS THE MINIMUM QUANTITATION LIMIT
*R-QC INDICATES THAT DATA UNUSABLE. COMPOUND MAY OR MAY NOT BE PRESENT. RESAMPLING AND REANALYSIS IS NECESSARY FOR VERIFICATION.



SAMPLE AND ANALYSIS MANAGEMENT SYSTEM
EPA-REGION IV ESD. ATHENS, GA. 05/23/91

MISCELLANEOUS PURGEABLE ORGANICS - DATA REPORT
* * * * * * * * * * * * * » * * * * * * * * > * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * « * * * * * * * * * » »
PROJECT NO. 91-369 SAMPLE NO. 56302 SAMPLE TYPE: SOIL PROG ELEM: NSF COLLECTED BY: M COHEN **

* SOURCE: NAVTELL CITY: FT LAUDERD ST: FL **
* STATION ID: TB-01S COLLECTION START: 03/20/91 0700 STOP: 00/00/00 **

CASE.NO.: 16059 SAS NO : D. NO.: AM28 MD NO: **

ANALYTICAL RESULTS UG/KG

20J 2 UNIDENTIFIED COMPOUNDS

***FOOTNOTES*»*
*A-AVERAGE VALUE *NA-NOT ANALYZED *NAI-INTERFERENCES *J-ESTIMATED VALUE «N-PRESUMPTIVE EVIDENCE OF PRESENCE OF MATERIAL
*K-ACTUAL VALUE IS KNOWN TO BE LESS THAN VALUE GIVEN *L~ACTUAL VALUE IS KNOWN TO BE GREATER THAN VALUE GIVEN
*U-MATfcRIAL WAS ANALYZED FOR BUT NOT DETECTED. THE NUMBER IS THE MINIMUM QUANTITATION LIMIT.
*R-OC INDICATES THAT DATA UNUSABLE. COMPOUND MAY OR MAY NOT BE PRESENT RESAMPLING AND REANALYSIS IS NECESSARY FOR VERIFICATION.



UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
Region IV

Environmental Services Division
College Station Road, Athens,. Ga. 30613

•18B/SA8

*****MEMORANDUM******

DATE: 05/24/91

SUBJECT: Results of Extractable Organic Analysis;
91-369 NAVTELL

FT LAUDERD PL
CASE NO: 16059

FROM: Robert W. Knight
Chief, Laboratory Evaluation/Quality Assurance Section

TO: PHIL BLACKWELL

Attached are the results of analysis of samples collected as part of
the subject project.

As a result of the Quality As.surance Review, curtain data qualifiers
may have been placed on the data. Attached is, a DATA QUALIFIER
REPORT which explains the reasons that these cualifiers wt;re required

If you have any questions please contact me.

ATTACHMENT



ORGANIC DATA QUALIFIER REPORT

Case Number 16059 Project Number 91-369 SAS Number

Site I.D. NAVTELL, Ft. Lauderdale, FL

Affected Samples

Volatiles
56293

56295, 56300
56300
56302

Extractables
56289, 56290, 56292
56293, 56294

56291

56295, 56300
56301

Pesticides
56291

Compound or Fraction

1,1,1-trichloroethane
carbon tetrachloride
vinyl acetate
bromodichloromethane
1,2-dichloropropane

Flag
Used

J
J
J
J
J

cis and trans 1,3-dichloropropene J
trichloroethene J
dibromochloromethane J
1,1,2-trichloroethane J
benzene J
bromoform J
4-methyl-2-pentanone J
2-hexanone J
tetrachloroethene J
1,1,2,2-tetrachloroethane J
toluene J
chlorobenzene J
ethylbenzene J
styrene J
xylene (total) J
trichloroethene J
benzene J
acetone J

nitrobenzene R
naphthalene R
2-methylnaphthalene R
acenaphthylene J
all extractables R

chrysene J
di-n-butylphthalate J

heptachlor epoxide J
dieldrin J
4,4'-DOT J
alpha-chlordane J
gamma-chlordane J
all other pesticides R

Reason

low internal standard areas
low internal standard areas
low internal standard areas
low internal standard areas
low internal standard areas
low internal standard areas
low internal standard areas
low internal standard areas
low internal standard areas
low internal standard areas
low internal standard areas
low internal standard areas
low internal standard areas
low internal standard areas
low internal standard areas
low internal standard areas
low internal standard areas
low internal standard areas
low internal standard areas
low internal standard areas
less than quantitation limit
less than quantitation limit
greater than quantitation limit

unacceptable QC recovery
unacceptable QC recovery
unacceptable QC recovery
low QC recovery
sample extracted over 30 days
after date of sampling
low QC recovery
low QC recovery

<quantitation limit
<quantitation limit
<quantitation limit
<quantitation limit
<quantitation limit
excessive extraction holding time
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SAMPLE AND ANALYSIS MANAGEMENT SYSTEM
EPA-REGION IV

MISCELLANEOUS EXTRACTABLE COMPOUNDS - DATA REPORT
**

* *
* *
**
* *

PROJECT
SOURCE:
STATION
CASE . NO

NO. 91-369 SAMPLE NO. 56291 SAMPLE TYPE: SOIL
NAVTELL
ID: SS-02
: 16059 SAS NO. :

ESD, ATHENS, GA.

PROG ELEM: NSF
CITY: FT LAUDERD
COLLECTION START
D . NO . : AM32

COLLECTED

03/20/91

05/23/91

BY: M COHEN
ST: FL
1015 STOP: 00/00/00

MD NO: AM32

ANALYTICAL RESULTS UG/KG

4000J 10 UNIDENTIFIED COMPOUNDS

***REMARKS**« *»*REMARKS*«*
EXCESSIVE HOLDING TIME

***FOOTNOTES*«*
*A-AVERAGE VALUE »NA-NOT ANALYZED *NAMNTERFERENCES *J-ESTIMATED VALUE *N-PRESUMPTIVE EVIDENCE OF PRESENCE OF MATERIAL
*K-ACTUAL VALUt IS KNOWN TO BE LESS THAN VALUE GIVEN *L-ACTUAL VALUE IS KNOWN TO BE GREATER THAN VALUE GIVEN
*U-MATERIAL WAS ANALYZED FOR BUT NOT DETECTED. THE NUMBER IS THE MINIMUM QUANTITATION LIMIT.
*R-OC INDICATES THAT DATA UNUSABLE. COMPOUND MAY OR MAY NOT BE PRESENT. RESAMPLING AND REANALYSIS IS NECESSARY FOR VERIFICATION.



SAMPLE AND ANALYSIS MANAGEMENT SYSTEM
EPA-REGION IV ESD, ATHENS, GA. 05/23/91

MISCELLANEOUS EXTRACTABLE COMPOUNDS - DATA REPORT
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * !

PROJECT NO. 91-369 SAMPLE NO. 56293 SAMPLE TYPE: SOIL
SOURCE: NAVTELL
STATION ID: SS-03
CASE.NO.: 16059 SAS NO.:

* * » * * »

* !

PROG ELEM: NSF COLLECTED BY: M COHEN
CITY: FT LAUDERD ST : FL
COLLECTION START: 03/20/91 1330 STOP: 00/00/00
D. NO. : AM35 MD NO: AM35

**
* *
* *
* *
* *

1000J
ANALYTICAL RESULTS UG/KG

1 UNIDENTIFIED COMPOUND

'"FOOTNOTES***
*A-AVERAGE VALUE *NA-NOT ANALY2ED *NAI-INTERFERENCES *J-ESTIMATED VALUE *N-PRESUMPTIVE EVIDENCE OF PRESENCE OF MATERIAL
*K-ACTUAL VALUE IS KNOWN TO BE LESS THAN VALUE GIVEN *L~ACTUAL VALUE IS KNOWN TO BE GREATER THAN VALUE GIVEN
*U-MATtRlAL WAS ANALYZED FOR BUT NOT DETECTED. THE NUMBER IS THE MINIMUM QUANTITATION LIMIT.
*R-QC INDICATES THAT DATA UNUSABLE. COMPOUND MAY OR MAY NOT BE PRESENT. RESAMPLING AND REANALYSIS IS NECESSARY FOR VERIFICATION.



SAMPLE AND ANALYSIS MANAGEMENT SYSTEM
EPA-REGION IV ESD, ATHENS. GA. 05/23/91

MISCELLANEOUS EXTRACTABLE COMPOUNDS - DATA REPORT
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
* PROJECT NO. 91-369 SAMPLE NO. 56294 SAMPLE TYPE: SOIL PROG ELEM: NSF COLLECTED BY: M COHEN **
* SOURCE: NAVTELL CITY: FT LAUDERD ST: FL **
* STATION ID: SB-03 COLLECTION START: 03/20/91 1405 STOP: 00/00/00 »»
* CASE.NO.: 16059 SAS NO.: D. NO.: AM36 MD NO: AM36 «*
* **
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

ANALYTICAL RESULTS UG/KG

5000J 4 UNIDENTIFIED COMPOUNDS

***FOOTNOTES*»*
*A-AVERAGE VALUE *NA-NOT ANALYZED *NAI-INTERFERENCES *J-ESTIMATED VALUE *N-PRESUMPTIVE EVIDENCE OF PRESENCE OF MATERIAL
*K-ACTUAL VALUE IS KNOWN TO BE LESS THAN VALUE GIVEN *L-ACTUAL VALUE IS KNOWN TO BE GREATER THAN VALUE GIVEN
«U-MATERIAL WAS ANALYZED FOR BUT NOT DETECTED. THE NUMBER IS THE MINIMUM OUANTITATION LIMIT.
* R-QC INDICATES THAT DATA UNUSABLE. COMPOUND MAY OR MAY NOT BE PRESENT. RESAMPLING AND REANALYSIS IS NECESSARY FOR VERIFICATION.



SAMPLE AND ANALYSIS MANAGEMENT SYSTEM
EPA-REGION IV ESD, ATHENS. GA. 05/23/91

MISCELLANEOUS EXTRACTABLE COMPOUNDS - DATA REPORT
***
**
*t
**
* *
* t

PROJECT
SOURCE :
STATION
CASE . NO

NO. 91-369
NAVTELL
ID: MW-02
: 1 6059

SAMPLE

SAS

NO

NO.
* *

56

*

5300 SAMPLE TYPE: GROUNDWA PROG ELEM: NSF
CITY: FT LAUDERD
COLLECTION START
D. NO. : AM37

COLLECTED

03/20/91

BY: M
ST:
1435

MD NO

COHEN
FL

STOP: 00/00/00
: AM37

ANALYTICAL RESULTS UG/L

10J 1 UNIDENTIFIED COMPOUND

'"FOOTNOTES***
*A-AVERAGE VALUE *NA-NOT ANALYZED *NAI-INTERFERENCES *J-ESTIMATED VALUE *N-PRESUMPTIVE EVIDENCE OF PRESENCE OF MATERIAL
*K-ACTUAL VALUE IS KNOWN TO BE LESS THAN VALUE GIVEN «L-ACTUAL VALUE IS KNOWN TO BE GREATER THAN VALUE GIVEN
*U-MATERIAL WAS ANALYZED FOR BUT NOT DETECTED. THE NUMBER IS THE MINIMUM QUANTITATION LIMIT.
*R-OC INDICATES THAT DATA UNUSABLE. COMPOUND MAY OR MAY NOT BE PRESENT. RESAMPLING AND REANALYSIS IS NECESSARY FOR VERIFICATION.



UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
Region IV

Environmental Services Division
College Station Road, Athens, Ga. 30613

*****MEMORANDUM******

DATE: 05/24/91

SUBJECT: Results of Pesticide/PCB Analysis;
91-369 NAVTELL

FT LAUDERD FL
CASE NO: 16059

FROM: Robert W. Knight
Chief, Laboratory Evaluation/Quality Assurance Section

TO: PHiL BLACKWELL

Attached are the results of analysis of sample's collected as part of
the subject project.

As a result of the Quality Assurance Review, certain data qualifiers
may have been placed on the data. Attached is, a DATA QUALIFIER
REPORT which explains the reasons that these cualifiers were required

If you have any questions please contact me.

ATTACHMENT



ORGANIC DATA QUALIFIER REPORT

Case Number 16059 Project Number 91-369 SAS Number

Site I.D. NAVTELL, Ft. Lauderdale, FL

Affected Samples

Volatiles
56293

56295, 56300
56300
56302

Extractables
56289, 56290, 56292
56293, 56294

56291

56295, 56300
56301

Pesticides
56291

Compound or Fraction

1,1,1-trichloroethane J
carbon tetrachloride J
vinyl acetate J
bromodichloromethane J
1,2-dichloropropane J
cis and trans 1,3-dichloropropene J
trichloroethene J
dibromochloromethane J
1,1,2-trichloroethane J
benzene J
bromoform J
4-methyl-2-pentanone J
2-hexanone J
tetrachloroethene J
1,1,2,2-tetrachloroethane J
toluene J
chlorobenzene J
ethylbenzene J
styrene J
xylene (total) J
trichloroethene J
benzene J
acetone J

nitrobenzene R
naphthalene R
2-methylnaphthalene R
acenaphthylene J
all extractables R

chrysene J
di-n-butylphthalate J

heptachlor epoxide J
dieldrin J
4,4'-DOT J
alpha-chlordane J
gamma-chlordane J
all other pesticides R

low internal standard areas
low internal standard areas
low internal standard areas
low internal standard areas
low internal standard areas
low internal standard areas
low internal standard areas
low internal standard areas
low internal standard areas
low internal standard areas
low internal standard areas
low internal standard areas
low internal standard areas
low internal standard areas
low internal standard areas
low internal standard areas
low internal standard areas
low internal standard areas
low internal standard areas
low internal standard areas
less than quantitation limit
less than quantitation limit
greater than quantitation limit

unacceptable QC recovery
unacceptable QC recovery
unacceptable QC recovery
low QC recovery
sample extracted over 30 days
after date of sampling
low QC recovery
low QC recovery

<quantitation limit
<quantitation limit
<quantitation limit
<quantitation limit
<quantitation limit
excessive extraction holding time



O
)

coCMLOO

C£.
U

J
»—<

<O

OO8

* 
a.

z
 

o
» U

J 
t—

0
_

J
*

 
U

-
•S. 

LO
» 

• 
CO

••t-O
»
 >

l/)
"
-

co
»» uj 

O
)

I- 
\

* o
 

o
UJ 

CM
»
 _

J
 
\

_i 
ro

*O
 

O
o

»
O

I-O

* 
U

J
o;

* <o

* <

o:
tO

--C
M

C
M

0
0

T
O

X
C

M
C

J 
O

 
CM

 CM
 CM

 CM
 C>J CM

a: ce a: a: o_ o: cc
O

O
O

O
O

O
O

U
J

_
_

_
_

_ 
0

0
0

0
0

0
0

:3
u
j>

u
j«

 
O

O
O

O
O

O
O

H
-

O
O

U
_

L
U

<
S

10 
•

XZ
l/1

U
J
Z

L
U

X
L

3I-

S
QI/)

tO
U

J

O
uj

U
J

t-H
H

Q
Q

X
Z

Z
Q

 
I 

I I 
O

 CM
 CM

 CM
 CM

 eg
 (N

Z
'-'-.-«

-
I 

i 
I I 

' 
i o

S
U

J
U

J
<

->
O

<
t—

 Q
.C

L
Q

.Q
.O

-Q
-Q

-Q
.

» 
• -LJZ

O
>

_
J

» O
I--I

Q:>-<OCI
»
 Q

-O
O

* o
» \(J

CJ)

coco
o

o
o

o
o

o
o

o
o

o
oocoipcocooooocomin

<
z

z
o

QLLJ
<

 I
LUG.
—

JU
J

Q
.

<LO

O
»to

«
 U

J

»
 Q

.

»
 <

»O) 
a:

00 
uj

» CM 
ao

O
 

i/)
»

z 
<to

»
 U

J
_J

»
 D

-

I- 
tO

fy tt
oQ

. »
UJo:»cj) 

O)
to 

--u
i

<
 »co 

o
o

i- 
i _i i to

Q
 

cnujto
» 

t—
x
a

u
j

to
* 

U
J

ce

* <o

« >_j
» <
» <

U
J 

U
JI 

U
J

 
I—

Q
U

JI—
Z

 
Q

Q
. 

O
 

U
J

Q
I—

Q
<
 

i-
i-
J

 Q
 

O
Q

C
K

Q
Q

 
X

<
 

I 
^

 
i U

_
 |

z 
o—

 
- 

- _i-
HH 

o_ 
a. 

»—
<ci.oci.

_I 
LU

 t—
t 

t—
» 

• LO
 

-
~- 

Q
. 

Q
. 

O
.

&
 

&
! Z

 
^
-* 

Z
^
^
Z

^
o
 

o
o

o
 

O
<

 
<

 
<

X
O

X
X

_
I 

_
IU

-Z
U

J
 

L
u

Q
L

l_
h

-
O

D
X

O
Q

C
D

X
 

X
-IM

Q
 

_
J

Q
_

J
Q

i m
 i 

i o
zo

=
)o

:Q
zrjQ

=
>

o
<

 
i «

<
>
-i<

io
c
i i *->to 

in
 i

o
-

»
 X

 
<

Q
»
 

>
_

/O
U

J
)• U

J 
<

"
-
"
S

L
O

O
_

l>
-«

Q
Q

i
U

J
«

Q
iZ

'—

XLex

fO
CO

CO
CO

CO
CO

CO
8

i i i I

to »
U

J *
a. »



I 
I 

I 
I 

O
O

O
>

O
<

Z
z
 

-t
-i
m

o
-n

>-
irn

c:
33

—
 <

—
<

Z
3

3
»

m
3
3
O

'-
T

-O
C

O
2>

-<
> 

m
 *

o
o

rn
>

c
r-

C
O

O
JC

JC
O

C
O

C
O

C
J—

*—
*—

•-
*—

*—
»—

»—
»

cn
<J

ioi
cn

cn
cn

cn
oo

oo
oo

oo
oo

oo
oo

oo

-O
 

-O
3

3
 -
I

I 
CO

 ;
 C

O
"-

" 
I 
O

C
O

>
i-

<
»

>
 

I 
>

O
d

O
C

Z
0

3
3

C
:O

Z
O

 I
 

I 
CD

 I
o

r~
o

r-
 

o>
-<

i—
 x

 
xo

oo
ox

oo
-

>
 

>
 

>
O

 
O

O
O

 o
-
Z

^
Z

 
--

 
Z

3
3
 

3
3

T>
 

T3
 

-~ ~

O
>

o
o

o
| o o

z O

: 
*
 

«
 
«
 
»
 
*
 
-
O

• *
 *

 *
 w

 »
 m « 
co

O
L
O

l/
l-
O

 
o

>
-H

O
3

J
 «

 1
-1

<
/1

>
C

O
 

O

>-
io

m
 

co
Z

O
rn

o
 «

\

-D
O

x
m

O
O

i-
H

Z
Z

3J
--

 <
•

•H
 

i
l/i

rn
(D

-'C
D

r-
-' 

•
CD

 I
 r-

 
I

oo
 

w 
i

cn-
» 

cn
(O

 
(O

 *

o >
 *

CO > CO

m
f 

~D o
CO

 
•

I" z 
«

o

CO m 33

cn
»

0) to
 « 8. m
 »

—
) * < LO
 *

O

T3
rn

r~
•D

m
> I 

>
3
3
Z

m
o

O
Z

z
>

Z
<

C
O

m
m

C
D

O

33 A cn

O
) 
C

O
-»

-.
-.

-.
_

.C
O

 -
«
-«

 
-•

cn
cn

co
co

co
co

co
cn

co
co

 
wo

o 
cr 

•
o

o
o

o
o

o
o

o
o

o
 

0
1
0

 o

O
C

D
O

m
m

S

33
 C

D 
CO

 0
0 

00
 0

0 
00

 C
O

 X
-D

=
_ 

_ 
_

01
 

I 
I 

I 
I 

I 
>

I2
O

3
3

3
3

X
m

--
 —

 -.
-.

-.
-.

-»
-o

»
;<

3
>

-"
-<

O
Z

K
) 

W
fO

W
M

K
JO

X
 

I 
I 
O

2
Z

X

O
O

T
3

 «
O

O
>

-'
3
3

z
m

-
<=

.n 
r

S
-l
-n

o
o
i-i

-i
m

o
 

3
3
J
Z

I-
-

rn
i/i

CO O
S

-1
0

im z
rn

co
z

o
co X • 

CO

r—
 r~

rn
i—

 rn
x

Q
Q

CO
 3

3 
P3

 3J
 3

3 
33

 3
3 

33
 

O
O

-I
X

Z
3

3
-I

O
O

O
O

O
O

O
 

»
m

-c
rn

c
o

o
o

o
o

o
o
 

z
z
o

o
331

 —
 ( —

 I —
 I —

 I —
 I —

 I —
 

m
rn

x
rr

i
m

O
O

O
O

O
O

O
33

33
33

33
33

33
33

rs
sr

ox -i <=

>
 *

>
 *

— o >
 *

33 rn 
H

CO 10

2
>

rn
-n

C
O

33
33

 
«

-"
-H

O
«

o
o o> •̂ ro O (0

O
 *

1— r~
 *

m o
 *

m
 «

o

cn
"

LO —I O •

CD rn
 *

Z

8 8 8

o cn u



I 
I 

I 
I 

O
O

O
Z

»
-
H

O
O

>
O

<
Z

z 
—

H
—

im
o

-n
 >

-<
 rn

 c
: 

33
 —

»
—

<
Z

3
J

»
rr

i
~

o
>

rn
>

c:
r-

rn
 *

X
 *

o
 *

rn
33

(/
irn

1/
iS

<
3

J
rn

T^ i/i
X

 * o
*

(D

(D
 

CO
 tO

 <
O 

(O
 <

O 
<O

oo
ro

po
ro

ro
ro

.t»
. 

a
).

 
.

.
.

.
.

O
O

O
O

O
- 

(D
- 

<O
<O

IO
(O

(Q
<0

« 
1/1

O
I/

11
/1

T
3

>
—

 IO
3

3 
« 

•

-
-

-O
7

3
I 

l/
l 

! 
(/
H

-H
 
I 
O

(
/
1
>

>
-
«
>

»
 

I 
>

O
(=

O
<

=
Z

C
3

3
3

C
:O

Z
O

 
I 

I 
C

O
 
I

-
- 

- 
X

O
D

C
D

X
G

O
~

rn
—

 (7
3c

_
i-
io

rn
Z

O
rn

o
c
z
 

• -
I

2 D
D

i~
iZ

Z
m

o
>

O
33

-. 
<•

•

CJ
) 

I
O

O

I 
>

x
o
 

r-
i—

C3
—
 lo

rn
 

o
 

T
7

O
—

 (m
o

—
 I 

m
 

X
rr

i
^
 

^
>

 
_
 . 

>

"-
* 

«
 ;

- 
I <
O

*

O nn 1/1 \ -o o CO » l/i o

>
 *

z >
 *

r~ <
 *

-H •—
 ( 

-W

0 J>
 -

tt
r~

 
t/i

* 
j>

^j
 

i/>
rn

 *
t/i

 
H

I
c:

 *
 

cr
r~

 
2

-H
 *

 
C

D
l/i

 
m

* 
^
3

* •H •» <t
t

m
* 

-o o
«

 3
3

(/
I 

-t
>

 *

T3
 *

f m
 «

Z
 *

O
* a* ro
 *

(D — »
 * *

(/
i

>
 «

T3
 «

I— m
 »

(/
)* 2
.

rn
t~

-o
m

> I 
>

7
JZ m
a

ro
w

 
ro

8O
(O

(D
(D

ID
(D

O
O

C

33
0D

C
O

at
)C

D
C

O
C

O
C

D
X

'O
O

 
I 

I 
I 

I 
I 

I 
I 

>
X

-
_ 

_
O

3
3

3
3

X
33

i-i
i—

O
zr

o
ro

ro
ro

ro
ro

o
x 

i 
i o

z
z

x

m
t/i

t/i

O
O

T
J
 »

 
Z

U
O

i-
1
3
3
 

»
• 

f~
-I

O
»
 

-I
C

3
r-

-<
o
 

x
rn

zm
- 

• 
« 

m
s

c:
o

 
m

 
zm

3—
 i-n

r~
 «
 
i/
iz

03
1-1

—
 (m

 
- 

— (
rn

o
 

S
«

3
3

Z
r-

.-
 

C
il/
i

•
C

/1
C

Z
>

—
 IO

(/
1

»
t/1

rn
r~

rr
0
0

x
0
-n

r-
W

3
J3

3
ro

-H
O

1/
13

37
33

33
33

33
33

3 
C

3O
—

 II
Z

3
3

-H
O

O
O

O
O

O
O

 
»

r
n

<
m

c
ro

o
o

o
o

o
o
 

z
z
o

o
"JO

 \ 
r~

 r~
" r

 
r~

 r~
 i 

rn 
nn

 T
* r

n
rn

O
O

O
O

O
O

O
73

33
33

33
33

33
33

ro
ro

x —i c 33

>
 »

>
 *

o >
 »

73 rn
 *

l/i

O O
 «

O CO O v
. (O -»
(/
!<

 *
O

-l
"

— »
• •

 
«

U1

C
T

O

(/
I

O

-n
 

*
r-

o O
»

m
 »

Z

8 8 8

o 01 ro w (D



mCM

8

2
»
 IUl

» OO
_

J

l/)

UJt—I/) 
•

XZ
l/l

U
J
Z

U
J
X

S
Oi/l

L/1U
J

1-"
i/l >
>•->

- IT)
•I-CM

* uj 
O

l
I- 

\
* o

 
o

UJ 
CM

* _
J
 

0
0

»
O

 
O

0

Q
K

C
O

» 
ororco

u
_

u
j<

s
» «

/)Q
i-<

Z
Z

J
W

» 
<

»
S

 
O

u
j

tut—
M

OD

l/l
* 

L
L

J
o:

*
<Z

Z> 
IO

 «- CM
 CM

 00 ^T O
i— 

•—
 CM co *r *}• L"> io

X
C

M
C

M
 

O
 CM

 CM
 CM

 CM
 C\l CM

.
. 

O
O

O
O

O
O

O
U

J
LUXUJUJ 

_j _j _i _j _j _i _j a:
O

O
Z

Z
 

O
O

O
O

O
U

O
rD

U
J
>

U
J
«

 
O

O
O

O
O

O
O

I-
c
e

z
x
i-o

o
_

J
I-Q

 
O

O

>
 

<
U

O
U

J
*-C

M
C

O
T

1
L

i">
lO

>
-

X
Z

Z
Q

 
I 

I X
O

C
M

C
M

C
M

C
M

C
gC

M
Z

O
 "-"- 1 CC «

 
Q

. '-•
-•

-'-«
-'-•

- U
J

X
tt:o

iO
S

X
<

 I 
I 

I 
I 

I 
! 

I O
t—

 Q
 O

 _ 1 2 
Q

. X
 CO

 DO
 CQ

 CO
 CO

 03 D
 Q

i
u

jz
z
x
<

_
io

o
o

o
o

o
o

o
u

j

*
 

-
.
U

J
Z

O
* OQJ
»

Q
-o

o
O

 
O

t£> 
O

O
O

O
O

O
O

O
O

O
:D 

ooro 
oooococooocoooooiouo

«- 
«-«- n »-•-•-«—

•- o co
IDZUJLU

<»-,o
O

U
J

Z
£

C
<

 I<
U

JO
.

-JUJ
Q

.

» •-"o
* 1/1

» C
L

>

»
 u

j
-J

»
 C

L

o:ujOQ<i/l

» O
.

2
*

<
I—

 
(/)

ft: *
OQ

-*
UJa: » a>CO
< » ro 

O
O

h- 
I _J I (0

<
»

^_
io

o
«

-
Q

 
C

D
U

Jl/1
»

(
_

.
.

to 
•> --Q

:
- 

»
O

<
O

U
J

to 
zzi-ico

O
*
 

S
O

. 
t-

'-
Z

Z
J

X
Q

«
 =

>
t/l

» uj
of_

* <O
* •-!

_
*
<Z

U
J 

U
JX

 
U

J 
(—

 O
.U

JH
-

Z
 

Q
Q

- 
Q

 
U

J
Q

I-Q
<
 

•
-
'J

 O
 

0
3
C

K
O

>-i 
o. 

a. 
>

-<
c

_J 
UJ>-H

 
• 

t-> 
-
l/)

 
-

—
 

a. 
CL. a.

Q
: 

C
C

Z
 

-- 
Z

^
Z

^
o
 

o
o

o
 

O
<

 
<

 
<

X
O

X
X

-
J

 
—

IU
.Z

U
J
 

U
-O

U
-K

_ 
_

_
OQ i 

i o
z
o

r>
o

:o
z
o

Q
=

)Q
<

 
I «

<
(—

<
(/lQ

 
I M

l/) ! l/l 
I

x
<

i-s
i-o

:i-O
-i- c

to
- o

-
CLI—

 -J
S

Q
-Q

C
L

Q
U

J
T

Q
O

'S
J

-O
'?

_
J

U
J

U
J

<
U

J
_

J
U

J
Z

'-' 
-Z

Z
 

-Z
 

-

*
>

<
 

<
O

» 
>

_
io

u
j

»
 U

J
 

<
n

2

O
U

J
i

O
 

C
-(/)l/)0

>-i*
l/l *
U

J
*

a.*

L3 
00 00 00 00 00 CO 00 CO ID

 tO
CO

 (DO
 

ID
 (O

:3 
*-•-•-•-.-••-•-»

- rococo co ooro co
O

 I 
I 

I 
I 

I
O

<
^
:^

c
to

U
_ 
*

*
*

*
*



PESTICIDES/PCB'S DATA REPORT
* » * » * » * * * » * * * * » » » * * * * * » » * * * * * * * »
* PROJECT NO. 91-369 SAMPLE NO. 56293 SAMPLE TYPE: SOIL
* SOURCE: NAVTELL
* STATION ID: SS-03
* CASE NUMBER: 16059 SAS NUMBER:

SAMPLE AND ANALYSIS MANAGEMENT SYSTEM
EPA-REGION IV ESD, ATHENS, GA. 05/23/91

PROG ELEM: NSF COLLECTED BY: M COHEN
CITY: FT LAUDERD ST: FL
COLLECTION START: 03/20/91 1330 STOP: 00/00/00
D. NUMBER: AM35

UG/KG

22U
22U
22U
22U
22U
22U
22U
221)
45U
45U
45U
45U
45U
45U
45U

ANALYTICAL RESULTS

ALPHA-BHC
BETA-BHC
DELTA-BHC
GAMMA-BHC (LINDANE)
HEPTACHLOR
ALDRIN
HEPTACHLOR EPOXIDE
ENDOSULFAN I (ALPHA)
DIELDRIN
4,4'-DDE (P.P'-DDE)
ENDRIN
ENDOSULFAN II (BETA)
4.4'- ODD (P.P' ODD)
ENDOSULFAN SULFATE
4,4'-DOT (P.P'-DOT)

UG/KG

220U
45U

NA

220U
220U
450U
220U
220U
220U
220U
220U
450U
450U

29

ANALYTICAL RESULTS

METHOXYCHLOR
ENDRIN KETONE
ENDRIN ALDEHYDE
CHLORDANE (TECH. MIXTURE)
GAMMA-CHLORDANE /2
ALPHA-CHLORDANE /2
TOXAPHENE
PCB-1016 (AROCLOR 1016)
PCB-1221 (AROCLOR 1221)
PCB-1232 (AROCLOR 1232)
PCB-1242 (AROCLOR 1242)
PCB-1248 (AROCLOR 1248)
PCB-1254 (AROCLOR 1254)
PCB-1260 (AROCLOR 1260)
PERCENT MOISTURE

/I

***FOOTNOTES**»
»A-AVERAGE VALUE »NA-NOT ANALYZED *NAI-INTERFERENCES *J-ESTIMATED VALUE »N-PRESUMPTIVE EVIDENCE OF PRESENCE OF MATERIAL
*K,-ACTUAL VALUE IS KNOWN TO BE LESS THAN VALUE GIVEN *L-ACTUAL VALUE IS KNOWN TO BE GREATER THAN VALUE GIVEN
*U-MATERIAL WAS ANALYZED FOR BUT NOT DETECTED. THE NUMBER IS THE MINIMUM QUANTITATION LIMIT.
*R-QC INDICATES THAT DATA UNUSABLE. COMPOUND MAY OR MAY NOT BE PRESENT. RESAMPLING AND REANALYSIS IS NECESSARY FOR VERIFICATION.
«C-CONFIRMED BY GCMS 1. WHEN NO VALUE IS REPORTED. SEE CHLORDANE CONSTITUENTS.



PESTICIDES/PCB'S DATA REPORT
SAMPLE AND ANALYSIS MANAGEMENT SYSTEM

EPA-REGION IV ESD. ATHENS, GA. 05/23/91

PROJECT NO. 91-369
SOURCE: NAVTELL
STATION ID: SB-03
CASE NUMBER: 16059

SAMPLE NO

SAS

56294

NUMBER:

SAMPLE TYPE: SOIL PROG ELEM: NSF
CITY: FT LAUDERD
COLLECTION START
D. NUMBER: AM36

COLLECTED
03/20/91

BY: M
ST:
1405

COHEN
FL

STOP: 00/00/00

* *
* *
« *
* *
* *

UG/KG

27U
27U
27U
27U
27U
27U
27U
27U
54U
54U
54U
54 U
54U
54 U
54 U

ANALYTICAL RESULTS

ALPHA-BHC
BETA-BHC
DELTA-BHC
GAMMA-BHC (LINDANE)
HEPTACHLOR
ALDRIN
HEPTACHLOR EPOXIDE
ENDOSULFAN I (ALPHA)
DIELDRIN
4,4'-DDE (P.P'-DDE)
ENDRIN
ENDOSULFAN II (BETA)
4.4' DDD (P.P' ODD)
ENDOSULFAN SULFATE
4.4'-DOT (P.P'-DOT)

UG/KG

270U
54 U

NA

270U
270U
540U
270U
270U
270U
270U
270U
540U
540U

41

ANALYTICAL RESULTS

METHOXYCHLOR
ENDRIN KETONE
ENDRIN ALDEHYDE
CHLORDANE (TECH. MIXTURE)
GAMMA-CHLORDANE /2
ALPHA-CHLORDANE /2
TOXAPHENE
PCB-1016 (AROCLOR 1016)
PCB-1221 (AROCLOR 1221)
PCB-1232 (AROCLOR 1232)
PCB-1242 (AROCLOR 1242)
PCB-1248 (AROCLOR 1248)
PCB 1254 (AROCLOR 1254)
PCB-1260 (AROCLOR 1260)
PERCENT MOISTURE

/I

«**FOOTNOTES»»*
*A-AVERAGE VALUE *NA-NOT ANALY2ED *NAI-INTERFERENCES *J ESTIMATED VALUE *N-PRESUMPTIVE EVIDENCE OF PRESENCE OF MATERIAL
*K-ACTUAL VALUE IS KNOWN TO BE LESS THAN VALUE GIVEN *L-ACTUAL VALUE IS KNOWN TO BE GREATER THAN VALUE GIVEN
*U-MATERIAL WAS ANALYZED FOR BUT NOT DETECTED. THE NUMBER IS THE MINIMUM QUANTITATION LIMIT.
*R-OC INDICATES THAT DATA UNUSABLE. COMPOUND MAY OR MAY NOT BE PRESENT. RESAMPLING AND REANALYSIS IS NECESSARY FOR VERIFICATION.
*C-CONFIRMED BY GCMS 1. WHEN NO VALUE IS REPORTED, SEE CHLORDANE CONSTITUENTS.
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' . UNITED S T A T E S ENVIRONMENTAL PROTECTION AGENCY

. , REGION IV

34 b COURTLANL3 S T R E E T . N E

A T L A N T A . GEORfj iA 3O36f>

WD-WPB

MAR (J 8 !^i

CERTIFIED MAIL
RETURN RECEIPT REQUESTED

Farbman - Stein
Attn: Mr. Lee Tomback
3449 NW 55 Street
Ft. Lauderdale, Florida 33309

Re: Navtell
FLD118624188

Dear Mr. Tomback:

The United States Environmental Protection Agency (EPA),
pursuant to the authority and requirements of the Comprehensive
Environmental Response, Compensation, and Liability Act of 1980
(CERCLA), 42 U.S.C. 9601 et seq., as amended by the Superfund
Amendments and Reauthorization Act (SARA), Public Law 99-499, is
planning to conduct an investigation of the above referenced
site. EPA has reason to believe that there may be a release or
threat of a release of hazardous substances from the site into
the surrounding environment. The purpose of the investigation
is to determine the nature and extent of contamination at the
site and to determine what, if any, further response action
would be appropriate.

EPA is requesting permission for access to your property
beginning on March 19, 1991 and continuing through the
completion of the investigation on or about March 21, 1991.
Activities to be conducted during the investigation may include:

1. Inspect, sketch and photograph the premises;

2. Collect surface and subsurface soil samples;

3. Collect groundwater and subsurface water samples;

4. Collect sediment samples;

5. Conduct air monitoring;

Printed on Hecyc/ed Paper
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6. Transportation of equipment onto and about the site as
necessary to accomplish the activities above, including
trucks and sampling equipment.

The above sampling activity will be conducted by personnel from
EPA Region IV's Field Investigation Team (FIT). Mitch Cohen of
FIT will contact you prior to the actual site visit to make
final arrangements and note any changes.

This letter serves as a formal request for permission to obtain
access to your property. If you will voluntarily give
permission for EPA to conduct the above described investigation
of the Navtell property, please sign and return the original of
this letter to:

Mr. Gerald F. Foree
Waste Programs Branch-SAS
U.S. EPA - Region IV
345 Courtland Street, N.E.
Atlanta, GA 30365
Fax Number: (404) 347-4862

Your signature will represent your agreement to grant EPA, its
contractor(s), subcontractor(s), and employees, access to your
property during the periods stated and for the purpose of
conducting some or all of the activities described above and any
other activity deemed necessary by EPA to perform properly the
investigation. Failure to respond to this letter will be deemed
a denial of the request for access to your property.

Split samples will be made available if requested. However, you
will be required to furnish your own containers as well as your
own laboratory analyses.

If you have any questions, please contact me at (404) 347-5065.
Your cooperation in this matter is appreciated.

Sincerely,

Gerald F. Foree
Site Assessment Section-WD

cc: Tillman McAdams, EPA, SAS-WD
Eric Nuzie, FDER
Julie Keller, NUS Corporation
Bob Donaghue, NUS Corporation
Alex Padva, FDER, SE District



I hereby grant permission for EPA and contractors to enter the
above referenced for purposes of carrying out the sampling
described above.

Signature:

Date:



POOR LEGIBILITY

PORTIONS OF THIS DOCUMENT
MAY BE UNREADABLE, DUE TO

THE QUALITY OF THE
ORIGINAL



UNITED STATES ENVRONMENTAL PROTECTION AGENCY

REGION IV

SITE ASSESSMENT SECTION, WASTE PROGRAMS BRANCH
WASTE MANAGEMENT DIVISION

345 COURTLAND STREET, N.E.
ATLANTA, GEORGIA 30365

FACSIMILE TRANSMISSION COVER SHEET

DATE: March 13. 1991______ NO. OF PAGES (INCLUDE COVER SHEET) A

TO: Lee Tomback________ FAX TELEPHONE NO. 305M863647_____

ADDRESS: ________________ TELEPHONE NO. .305/7131333

IF THE FOLLOWING MESSAGE IS RECEIVED POORLY, PLEASE CALL Gerald Forep

IN OUR OFFICE AT FTS 257-5065 OR COMMERCIAL (404) 347-5065
******************************

SPECIAL NOTES OR INSTRUCTIONS:

MACHINE TYPE FAX NUMBER

HARRIS/3M FTS NUMBER 257-4862
2127 COMMERCIAL (404) 347-4862

* PLEASE NUMBER ALL PAGES

PAGE 1 OF



p. A12). The potentiometric surface of the artesian Flondan aquifer is approximately 40 to 50 feet

amsi. The regional groundwater flow direction in the Flondan aquifer is east toward the coast

(Ref. 12, p. 851). The aquifer is approximately 1,000 feet bis and is undeveloped as a drinking water

resource due to its high salinity (Refs. 7, sheets 1, 2; 10, pp 67, 83; 1 1, p. A8)

2.0 SAMPLING INVESTIGATION

The sampling investigation will include the cgjjgctionjjf a total of 16 environmental samples; -«?i---.

consisting of surface soil, subsurface soil, sediment, and groundwater. Samples will be analyzed for

extractable and purgeable organic compounds, pesticides, PCBs, cyanides, and metals. Analyses will

be performed under the Contract Laboratory Program (CLP). The number of samples and sample <j -

locations are tentative and may change as field conditions warrant. Sample descriptions are provided

in Table 1, and proposed sample locations are shown on Figure 3.

2.1 Surface Soil Sampling

Three surface soil samples will be collected during the investigation. One will be collected of-1 site as a

control sample. Two will be collected ;rom grassy areas near the facility bunding, with one being

northwest and the other being southeast

2.2 Subsurface Soil Sampling

Five subsurface son' samples will be collected as part of the study. One will be collected off site ana :o

the northwest as a control sample. One will be collected northwest of the facility building, wn'ie

three will be collected along the soutneastern boundary of the facility. An asphalt coring apoararus

will aid in accessing soil below paved areas

2.3 Sediment Sampling

Three sediment samples will be collected during the study. One will be collected off site and :o tne

northwest as a control. Two others will be collected from French storm drains 'ocated in the asp^a t-

paved areas surrounding the facility building.

-7-
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TABLE 1

SAMPLE LOCATIONS AND RATIONALE
NAVTELL

FORT LAUDERDALE. BROWARD COUNTY, FLORIDA

Sample Code

NT-SS-01

NT-SS-02

NT-SS-03

NT-SB-01

NT-SB-02

NT-SB-03

NT-SB-04

NT-SB-05

NT-SD-01

NT-SD-02

MT-SD-03

NT-TW-01

NT-TW-02

NT-TW-03

NT-TW-04

NT-TW-05

Sample Type

Surface Soil

Surface Soil

Surface Soil

Subsurface Soil

Subsurface Soil

Subsurface Soil

Subsurface Soil

Subsurface Soil

Sediment

Sediment

Sediment

Groundwater

Groundwater

Groundwater

Groundwater

Groundwater

Location

Northwest and off site at 0-2'
beiow land surface (bis)

Northwest of facility at 0-2'
Dls

Southeast of facility at 0-2'
bis

Northwest and off site at
3-10' bis

Morthwest of facility at 3-10'
bis

Southeast of facil ity at 3-10'
bis

Southeast corner of facil i ty at
3- 10'b is

South-central portion of
facility at 3-10' bis

Northwest and off site at 0-
5" bis

North of facility from a
French drain at 0-6" bis

Southeast of facility from a
French drain at 0-6" bis

Northwest and off site

Northwest portion of the
facility

Southeast portion of the
facility

Southeast corner of the
facility

South-central portion of the
facility

Rationale

Control samp'e to isoiate
facility

Determine the oresence or
absence of con :c-mmants

Determine the oresence or
absence of contaminants

Control sampie to isoiate
facility

Determine the orese^ce or
aosence of contaminants

Determine the presence or
aosence of contaminants

Determine the presence or
absence of contaminants

Determine the presence or
absence of contaminants

Control sample to 'soiate
facility

Determine the oresence or
absence of contaminants

Determine tne oresence or
absence of contaminants

Control sample to isolate
faci l i ty

Determine tne presence ar

absence of contaminants

Determine the oresence or
absence of contaminants

Determine the presence or
absence of contaminants

Determine the presence or
absence of contaminants

NT - Navtell
SS - Surface Soil
SB - Subsurface Soil

SD - Sediment
TVV - Groundwater, Temporary Well
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U. S. ENVIRONMENTAL PROTECTION AGENCY
REGION IV, ATHENS, GEORGIA

MEMORANDUM

DATE :

SUBJECT:

FROM:

MAR !} 11991
Screening Site Inspection Study Plan, Phase II,
Navtell, Fort Lauderdale, Broward County, Florida;
EPA ID No. FLD118624188, ESD Project No. 91E-326

Roger E. Carlton, Environmental Engineer
Hazardous Waste Section
Environmental Compliance Branch
Environmental Services Division

TO: Al Hanke, Chieft

Site Assessment Section
Waste Programs Branch
Waste Management; Di v i s i on

THRU: William R. Bokey, Chief
Hazardous Waste Section
Environmental Compliance Branch
Environmental Services Division

The Screening Site Inspection Study Plan, Phase II, Navtell, Fort Lauderdale.
Broward County, Florida, is complete as is.

F i nge r/Wr i gh t/Wa 1 drop
Bokey/Hall
Knight
Franklin



v3*g2 •-- -NI~ED STATES ENVIRONMENTS PROTECTION AGENCY

REGJCN ;v

ENVIRONMENTAL SERVICES DIVISION
ATHENS. GEORGIA 3O6 1 3

MEMORANDUM

DATE: March 6, 1991

SUBJECT: SSI Study Plans

FROM: Pat Stamp
Laboratory Quality Assurance Specialist
Laboratory Evaluation & Quality Assurance Section

TO: Al Hanke
Site Assessment Section
Waste Programs Branch
Waste Management Division

THRU: Wade Knight, Chief >-"!A-
Laboratory Evaluation & Quality Assurance Section

We have reviewed the following documents and have no comments:

• Rite-Way Automotive, Ft. Lauderdale, FL

• Navtel, Ft. Lauderdale, FL

• Classic Graphics, Inc., Ft. Lauderdale, FL
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NOTICE

The information In this document has been funded wholly by the United States Environmental Protection
Agency (ERA) under Contract Number 68-01-7346 and is considered proprietary to the ERA.

This information is not be released to third parties without the expressed or written consent of the ERA.
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STUDY PLAN

SCREENING SITE INSPECTION, PHASE II

NAVTELL

FORT LAUDERDALE, BROWARD COUNTY, FLORIDA

EPA ID #FLD118624188

TDD NO. F4-9005-71

1.0 INTRODUCTION

The NUS Corporation Region 4 Field Investigation Team (FIT) has been tasked by the U S.

Environmental Protection Agency (EPA), Waste Management Division to conduct a Screening Site

Inspection (SSI) at the Navtell facil i ty in Fort Lauderdale, Broward County, Florida. The inspection will

be performed under the authority of the Comprehensive Environmental Response, Compensation

and Liability Act of 1980 (CERCLA) and the Superfund Amendments and Reauthonzation Act of 1986

(SARA). Tasks will be performed to satisfy the requirements stated in Phase II of Technical Directive

Document (TDD) number F4-9005-71.

1.1 Objectives

The objectives of this Phase II inspection will be to determine the nature of contaminants present at

the site and to determine if a release of these substances has occurred or may occur. Further, this

inspection will seek to determine the possible pathways by which contamination could migrate from

the site and the populations and environments it would potentially affect. Through these object ives,

a recommendation will be made regarding future activities at the site.

Specific elements are:

• Obtain information to prepare a site-specific preliminary HRS score.

• Provide EPA the necessary information to make decisions on any other actions warranted

at the site.

-1-



1.2 Scope of Work

The scope of this investigation wil l include the following act iv i t ies:

• Obtain and review background materials relevant to MRS scoring of site.

• Evaluate target populations associated with the groundwater, sur face water , air, and

onsite exposure pathways.

• Determine location and distance to nearest potable well.

• Develop a site sketch, to scale.

• Collect environmental samples to be analyzed under the Contract Laboratory Program

(CLP)

1.3 Schedule

Week of March 18, 1991

1.4 Personnel

Project Manager - Mitch Cohen

Other personnel as required

1.5 Permits and Authorization Requirements

EPA is responsible for obtaining access to the site and permission to take photographs of s re ir^

addition, EPA is responsible for all permits which may be required to accomplish this task.

1.6 Site History and Description

Navtell is located on N.W 55th Street within the city limits of Fort Lauderdale just west of the

Executive Airport. The facility sold and repaired data communications test equipment (Ref. 1) The

facility is in a commercial/industrial area, with the nearest residential area to the west, approximately

0.4 mile(Refs. 1,2) (Figures 1,2).

-2-
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Navtell began operations prior to 1984 and ceased operations at this location by 1985 (Ref. 1). The

property is presently owned by C.B. Institutional Fund VI (Ref. 2) The company repaired and sold

data communications equipment. They used approximately 20 gallons/year of cleaning solvents in

their processes, but there were no spills or disposals reported on site. The spent solvents were placed

in small containers until retrieved by municipal trash collectors. Also, some soldering was performed

at this facil i ty (Ref. 1).

1.7 Regional Hydroqeoloqy

The facility is located in the Atlantic Coastal Ridge region of the Coastal Plain Physiographic Province

(Ref. 3, plate 1-C). Topographically, a large portion of this area is flat lying, although low ridges

parallel the eastern shoreline. In general, the area exists at low altitudes as elevations in Broward

County typically range between 2 and 10 feet above mean sea level (amsl). There are very few

naturally occurring streams. Instead, a network of manmade canals serve to control surface water

run-off and induce groundwater seepage, through which groundwater elevations in the Biscayne

aquifer are lowered (Ref. 4, pp. 1, 44-45). Broward County is underlain by the Biscayne aquifer, which

is a sole-source aquifer (Refs. 5, p. 3; 6). Surface soil in the area consists primarily of fine sands

(Ref. 4, sheets, index).

The Biscayne aquifer is a highly permeable, wedge-shaped, unconfined aquifer that is about 300 feet

thick. In eastern Broward County, the aquifer is thickest in the east and thins to the west. The

Biscayne aquifer underlying the facil ity consists of the Pamlico Sand (quartz sand), the Anastasia

Formation (sandstone and limestone), the Key Largo Limestone (coralline reef rock), and the Tarmami

Formation (limestones, sands, and marls) (Refs. 5, p. 3; 7, sheets 1, 2). Based on avai lable borehole

data, the Key Largo Limestone appears to be areally discontinuous in the Executive Airport area.

Recharge to the Biscayne aquifer is primari ly through ra in fa l l . Downward in f i l t ra t ion of the

rainwater is rapid due to the presence of highly permeable sandy soi ls along the coas t , as wel l as the

presence of the solution cavities and conduits in the limestone (Ref. 5, p. 15). In southern Florida, at

least one-fourth of the limestone rock is cavernous with interconnecting solution cavit ies, which are

generally filled with sand (Ref. 8, p. 133). The water table slopes eastward toward the coast ;

however, locally, the direction of groundwater flow in the Biscayne aquifer may be influenced by

drainage canals and wellfields (Refs. 5, pp. 3, 15; 7, sheets 1, 2). Water-table depth around the faci l i ty

ranges from approximately 1 to 9 feet below land surface (bis) (Ref.9, pp. 30, 31).
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Wells completed in the Biscayne aquifer are an average of 80 to 120 feet bis and provide all municipal

water supplies for Broward County (Ref. 6). Transmissivity of the Biscayne aquifer ranges from

5.4 x 10d to 4.0 x 105 ft2/day, and storage coeff icients are as high as 3.4 x 10-1 (Ref. 5, pp. 3, 8).

Hydraulic conductivity ranges from 6.5 x 103 to 9.38 x 10^ ft/day along coastal Broward County

(Ref. 9, p. 39).

Below the aquifer of concern is the Hawthorn Group, a confining unit present in the site area. The

majority of the Hawthorn is predominantly comprised of s i l i c ic las t ics ; however, there is a carbonate

unit in the lower portion of the group (Ref. 10, p. 56). In Broward County, the Hawthorn Group

consists of, in descending order, the Peace River and Arcadia formations (Ref. 10, pp. 55, 67, 83). The

Peace River Formation is comprised of quartz sands, clays, and carbonates. Approximately two-thirds

of the formation is s i l ic ic last ics with carbonate beds scattered throughout (Ref 10, p. 79) The Arcadia

Formation consists primarily of limestones and dolostones that contain sand (quartz) and phosphate,

and are often clay rich (Ref. 10, p. 56). In the site area, the Peace River Formation is approximately

300 feet thick, and the Arcadia Formation is about 400 feet thick (Ref 10, pp. 67, 83). in areas where

the underlying Floridan aquifer is tightly confined by the Hawthorn Group, model-derived leakage

coefficient values for the Hawthorn average approximately 0.01 in/yr/ft (Ref. 1 1, p. A12).

Beneath the Hawthorn Group are sedimentary units which comprise the Floridan Aquifer System

(Refs. 10, p. 55; 12, p. B44). The Floridan aquifer is a sequence of carbonate rocks, pr imari ly

limestones in the upper two-thirds, and dolostones with evaporite beds in the lower portion. These

carbonate rocks of the Floridan aquifer are generally highly permeable and are hydrau l i ca l l y

connected in varying degrees (Ref. 12, p. B45).

The Floridan Aquifer System consists of an upper and lower aquifer with a middle conf in ing unit

(Ref. 12, pp. B18-B33, B44-B45). In this area, the Suwannee Limestone, Ocala Group, and the upper

third of the Avon Park Formation comprise the upper Floridan aquifer. The middle conf ining jnit

consists of low-permeabil i ty sediments, which constitute the middle third of tne A v o n P,irk

Formation. The lower Floridan aquifer is comprised of the lower third of the Avon Park Format ion

and the Oldsmar and Cedar Keys formations (Ref. 12, pp. 844, B47). Located in the lower portion of

the Floridan aquifer is a highly permeable, cavernous unit, termed the Boulder zone (Ref 1 1, p. A8)

The entire Floridan Aquifer System is approximately 2,800 feet thick in the site area (Ref. 1 2, plate 27).

Transmissivities range from 1.0 x 104 to 5.0 x 104 ft2/day for the majority of the aquifer, but aquifer

tests in the Boulder zone have suggested transmissivities greater than 3.0 x 106 ft2/day (Ref 11,

pp. A11-A12). Storage coefficients for the upper Floridan range from 1 x 10'5 to 2 x 10-- (Ref. 11,

-6-



p. A12). The potentiometric surface of the artesian Flondan aquifer is approximately 40 to 50 feet

amsl. The regional groundwater flow direction in the Flondan aquifer is east toward the coast

(Ref. 12, p. B51). The aquifer is approximately 1,000 feet bis and is undeveloped as a drinking water

resource due to its high salinity (Refs. 7, sheets 1,2; 10, pp. 67, 83; 11, p. A8)

2.0 SAMPLING INVESTIGATION

The sampling investigation will include the col lect ion of a total of 16 environmental samples;

consisting of surface soil, subsurface soil, sediment, and groundwater. Samples will be analyzed for

extractable and purgeable organic compounds, pesticides, PCBs, cyanides, and metals. Analyses will

be performed under the Contract Laboratory Program (CLP). The number of samples and sample

locations are tentative and may change as field conditions warrant. Sample descriptions are provided

in Table 1, and proposed sample locations are shown on Figure 3.

2.1 Surface Soil Sampling

Three surface soil samples will be collected during the investigation. One will be collected off site as a

control sample. Two will be collected from grassy areas near the facility building, with one being

northwest and the other being southeast

2.2 Subsurface Soil Sampling

Five subsurface soil samples will be collected as part of the study. One will be collected off site and to

the northwest as a control sample. One will be collected northwest of the facility building, while

three will be collected along the southeastern boundary of the facil i ty. An asphalt coring apparatus

will aid in accessing soil below paved areas.

2.3 Sediment Sampling

Three sediment samples will be collected during the study. One will be collected off site and to the

northwest as a control. Two others will be collected from French storm drams located in the asphalt-

paved areas surrounding the facility building.

-7-



TABLE 1

SAMPLE LOCATIONS AND RATIONALE
NAVTELL

FORT LAUDERDALE, BROWARD COUNTY, FLORIDA

Sample Code

NT-SS-01

NT-S5-02

NT-S5-03

NT-SB-01

NT-SB-02

NT-SB-03

NT-SB-04

NT-SB-05

NT-SD-01

NT-SD-02

NT-SD-03

NT-TW-01

NT-TW-02

NT-TW-03

NT-TW-04

NT-TW-05

Sample Type

Surface Soil

Surface Soil

Surface Soil

Subsurface Soil

Subsurface Soil

Subsurface Soil

Subsurface Soil

Subsurface Soil

Sediment

Sediment

Sediment

Groundwater

Groundwater

Groundwater

Groundwater

Groundwater

Location

Northwest and off site at 0-2'
below land surface (bis)

Northwest of facil ity at 0-2'
bis

Southeast of facil ity at 0-2'
bis

Northwest and off site at
3-10' bis

Northwest of facil ity at 3-10'
bis

Southeast of facility at 3-10'
bis

Southeast corner of facility at
3-10' bis

South-central portion of
facil ity at 3-10' bis

Northwest and off site at 0-
6" bis

North of facility from a
French drain at 0-6" bis

Southeast of facility from a
French drain at 0-6" bis

Northwest and off site

Northwest portion of the
facility

Southeast portion of the
facility

Southeast corner of the
facility

South-central portion of the
facility

Rationale

Control sample to isolate
fac i l i ty

Determine the presence or
absence of contaminants

Determine the presence or
absence of contaminants

Control sample to isolate
facil ity

Determine the presence or
absence of contaminants

Determine the presence or
absence of contaminants

Determine the presence or
absence of contaminants

Determine the presence or
absence of contaminants

Control sample to isolate
facil i ty

Determine the presence or
absence of contaminants

Determine the presence or
absence of contaminants

Control sample to isolate
fac i l i t y

Determine rhe presence or
absence of contaminants

Determine the presence or
absence of contaminants

Determine the presence or
absence of contaminants

Determine the presence or
absence of contaminants

NT - Navtell
SS - Surface Soil
SB - Subsurface Soil

SD - Sediment
TW - Groundwater, Temporary Well

-8-
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ASPHALT
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2.4 Groundwater Sampling

Five temporary wells will be established in the same boreholes used to collect subsurface soil. One

will establish control conditions off site, while four will be placed around the faci l i ty building.

2.5 Analytical and Container Requirements

Sample containers used will be in accordance with the requirements specified in the Engineering

Support Branch Standard Operating Procedures and Quality Assurance Manual; United States

Environmental Protection Agency, Region IV, Environmental Services Division, April 1, 1986. The

following is a description of the analysis and types of containers required.

Analyses Container Preservatives**

Ext. Organics, Water

Volatile Organics, Water

Metals, Water

Cyanide, Water

Ext. Organics,
Soil/Sediment

Volatile Organics,
Soil/Sediment

Inorganics,
Soil/Sediment

1 gal., amber glass*

40 ml, glass vial*

1 liter, plastic

1 liter, plastic

8 oz., glass*

4oz., glass*

8 oz., glass*

None

4 drops cone HCL to pH < 2

50% HNO3 topH <2

NaOHtopH >12

None

None

None

Sample container lids are lined with teflon.

All samples will be iced to 4'C upon collection.

2.6 Methodology

All sample collection, sample preservation, and chain-of-custody procedures used during this

investigation will be in accordance with the standard operating procedures as specified in Section 3

and 4 of the Engineering Support Branch Standard Operating Procedures and Quality Assurance

Manual; United States Environmental Protection Agency, Region IV, Environmental Services Division,

April 1, 1986.

-10-



All laboratory analyses and laboratory quality assurance procedures used during this investigation

will be in accordance with standard procedures and protocols as specified in the Laboratory

Operations and Quality Control Manual: United States Environmental Protection Agency, Region IV,

Environmental Services Division, October 24, 1990; or as speci f ied by the exist ing United States

Environmental Protection Agency standard procedures and protocols for the contract analyt ical

laboratory program.
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August 2, 1990

Mr A.R. Hanke Date: ,.
Waste Programs Branch Si te Disposit ion: 5
Waste Management Division EPA Project Manager: j^
Environmental Protection Agency
345Courtland Street , N E
Atlanta, Georgia 30365

Subject: Sc reenmg Site Inspection, Phase I
Nav te l l
Fort Lauderdale, Broward County, Florida
EPA ID No FLD118624188
"DD No F4 9005-71

Dear Mr Hanke:

FIT 4 conducted a Screening Site Inspection, Phase I, of the Navtel l f a c i l i t y in Fort Lauderdale, Broward
County, Florida This inspection included a review of EPA and s ta te f i le material, completion of a
target survey, and a drive-by reconnaissance of the fac i l i ty and surrounding area

Navtell is located on N.W. 55th Street within the c i ty l imits of Fort Lauderdale j us t west of the
Execut ive Airport. The facil i ty sold and repaired data communications test equipment (Ref 1) The
faci l i ty is in a commercial/industrial area, with the nearest residential area to the west, approximately
0 .4mi le (Re fs . 1, 2).

Navtell began operations prior to 1984 and ceased operations at this location by 1985 (Ref 1). The
property is presently owned by C B Institutional Fund VI (Ref. 2). The company repaired and sold
data communications equipment They used approximately 20 gallons/year of cleaning solvents in
their processes, but there were no spi l ls or disposals reported on site. The spent solvents were placed
in small containers until retrieved by municipal trash collectors. Also, some soldering was performed
at this faci l i ty (Ref. 1)

The Navtell fac i l i t y is in the At lant ic Coastal Ridge region of the Coastal Plain Physiographic Province
(Ref. 3, plate C). The area is a low almost level plain with low ridges near the eastern shore. There are
very few natural streams, but rather a network of canals which provide drainage The average
elevation for Broward County is 2 to 10 feet above mean sea level Surface soils primarily consist of
f ine sands (Ref. 4, pp. 1, 44, 45). Broward County is underlain by the Biscayne aquifer, which is a sole
source aquifer (Refs. 5, p. 3; 6). The cl imate is subtropical and humid with an average temperature of
75 4" F and a net annual rainfall of 13 inches (Refs. 4, pp 1, 42; 7, pp 43, 63) The 1-year, 24-hour
rainfall is 4.5 inches (Ref. 8, p. 93).

The Biscayne aquifer is a highly permeable, wedge-shaped, unconfined aquifer that is about 300 feet
thick m Eastern Broward County and thins to the west. The Biscayne aquifer underlying the fac i l i ty
consists of the Pamlico Sand (quartz sand), the Anastasia Formation (sandstone and l imestone), and



Mr A R H.i;4 ?
Environmental Protection Agency
"DD -\o F4-90C5-7I
August 2, 1790 - page 2

• he ~ , .miar i . i cc. rmation (l imestones, sands, and marls) (Re t 9, sheets 1. 2'* ~he qeoioqir lomat 'ons
[.•resent in the £xecu l : ve Airport area are somewhat variuLie ;n th iCK .n r - ss . anci the strat ig raphi ' .
sequence rria:.' v a p y Recharge to the Biscayne aqui fer is pr-nanl-/ *h - -ou i . j h ro nl.r i Downward
mf r ra t i on of the ra inwa te r s rapid due to the hignly permeable sandy so i ls alonq !'"••? coas t , as wei i
as the prese'-.r.e of the solution c a v i ' i e s and condu i t s in the l i i r-^tcne a- suu'hern Florida, at l eas t
ore four»n of the l imestone rock is cave rnous w i th TVHicon^cCi^q so i : , : ;on cavu es, qener .J iv f i l l ed
IVI'M sind (Ref 10, p. 133) rhe wa'er table s iop " -s eas tw. - rd tO'v^d Me ro-.isi; 'Novvever, ; oca l ! y , 'he
Cirec ' ion of f !ow may be inf luenced Ly drainage r.w's a- ic i we ' i f i e l r i s ( - * " ' s S, fj;) ^ ! ,, 9. sheets 1,
2) •/•; c i ter table dep'f i around tne ' . i c i i i t y r jnge-j f r om ^pM ro> 'n . i te iy ' "o 9 r ee! beiO.v 'and s u r f a c e

(Ret 1 ', pp 30, 3!)

'.Veils completed in the aquifer at? an average of 30 to "20 fee' b's aric' firo/ -'le aM 'he mi.n.cip.il
•.va'er Sopp i ies fo r 3ro.vard Counly ( K e f 5) ~'-a,ismiss v i t y o\ thp B isc . i v r "e ..quifpr r,,-^r s f ro i ; 1 S 4 x
'C ' : :o 4 0 x l r ' - - t t - ' / day , ^nd t f n e st J ral ;v l i es d'€ as nigh as 0 M ( ;<e f ">, p;j l, 8) Pjrm ? a i j ' ! i t y r,-.nrjes
• r!)tr i 5 .1 x 10 ; 10 7.0 x 1 0 '< gpd / f t " ( R e f 1 1, p 39.) "tie hvd'auhc c < j n d u c t ' v r , of the .-jisc .iynp iq i : i ter
ranges ;rom 1 cm/sec to UiO ; cm/se^ ( R e f . 12, p 29)

Below the aquifer of concern is the Hawthorn Group, a conf in ing uni* c o n s i s t . ng o f sand and c lay I'
separates the Biscayne aquifer from the Flondan aquifer and is about JOG feet th ick The F'ondan
Aquifer System is a sequence of carbonate rock of general ly hign permt\ b ih t y ( f i a t is hydrau l 'C j l1/
connected in varying degrees. It consists of an upper and lower aqui ler w i t h a middle con lining unit
The aquifer is about 1,500 feet thick in this area and is unused as a clnnkng water source due to its
high sa l in i ty (Refs 1 3, pp 4, 5, 14, pp A7, A8)

All of the residences in the area obtain the'r notable water from severa l mun ic ipa l i t ies drawing from
•he Biscayne aquifer (Re f 6). The nearest potaole well is located apo rox ima te l y 530 fee! ̂ or'h of the
fac i l i t y in the Prosoect vVel l t .e ld. The following - is t contains the .vellfie'as mainlined oy the ' 'ou^'y
ai^ci 'oca l gover -^ments witrun a 4-mile radius of Navtel l f a c i l i t y , the number of wel ls m eacn f ie.r l , the
numoer o' connections, and t he dis tance from ilie f a c i l i t y :

\' ime of Wel l f ie ld No of Wells No of Conne'.tiO' s 7). s t a n c e fro.'i F a c i itv (f • - ' )

1) Prospect Wellneld 43 6 3 2 0 0 S3i",
2^ Broadview 3 2 .185 5 28" .
1} Browa.-d County - 1A 7 10,34.* 9 , 5 . 0
4) North Lauderda e 3 6,328 l l . b ? 0
5) Pomoano Beach 22 16,900 K, 7L','
6) B rowardCoun ty -13 5 3,397 I 5 ? i 0
7, Lauderrvl l 7 8,600 1 7,42 r

8) Mj igate 12 23,723 1 / . . J25
9) Tamarac 13 17,074 1.3,480

The r jrospect Wel l f ie ld provides water to the c ty of Ft. Lauderdale (56,000 connect ions* The c 'y of
Ft Lauderc'ale ihen sells some of the water to the cit ies of Oakland ?<; r^ (2.700 cc.^ect ons) and
Wil ton Manor (4,500 connect-on';) Al l sys 'ems within the 4-mile rad ius ot 'ne f a c i l i t y hc;ve emergency
hookups with other municipalities m t . - ie area Several muniriparties hjv-.1 ir< j i t i p i e /ver ' ie lcs, and

NUS CORPORATION
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Environmental Protection Agency
TDD No. F4-9005-71
August 2, 1990- page 3

some of the multiple well f ields are located outside the 4-rmle radius; however in all cases the water is
mixed in the distr ibut ion lines (Re fs 6, 15).

Sur face water at the Navtell f a c i l i t y f lows along N.W 55 'h S t ree t ( R e f 2) Personnel at the Fort
Lauderdale Public Works Department reported that al l side s t ree ts near the Fort Lauderdale E x e c u t i v e
Airport are serviced by French drains that channel wa te r d i r ec t l y into the ground w i t h o u t prior
treatment (Ref 16)

Several endangered and threatened species may be found wi'hm 4 miles of *h« Nave'l f ac i h ' y "he
Fern Forest Mature Center is found approx imate ly 2 miles west of the Uio ty ( R e f 2). The fede r a l l y
threatened eastern indigo snake (Drymarchon cora is couperi) is found in the area ( R e f s 1, 17; 18, p
3; 19) The state-designated endangered hand adder's lounge f- jrn (Ophiloqlossum pa I mat urn) is also
found in the nature center area ( R e l s 1; 19; 20, pp 44, 45) The b i rd 's -nes t sp lee n wor t (Asplen jrn
ser ra tum) and the s tar -sca le fern (Pleopelt is revo lu ta ) , both s ta te -des igna ted endangered spec ies ,
may also be found in the area (Re fs 1 ; 20, pp 9, 49, 50)

The nearest residence is found 1,320 feet west of the f a c i l i t y The nearest school is 3,500 fee t
southeast, and the nearest church is 3,500 feet southeast of the f a c i l i t y (Refs 1, 2). There is a t racer
park located about 0.25 mile west of the facility on Prospect Road (Ref 2)

Based upon the above referenced material and the enclosures, FIT 4 recommends that Phase II of th is
Screening Site Inspection be conducted on a medium-priority basis If you have any comments or
questions about this assessment, please call me at NUS Corporation.

Approved:

Sheri Panabaker
Project Manager

SP/tb

Enclosures

cc: John McKeown

NUS CORPORATION
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PAGE 1

HAZARD RANKING SYSTEM SCORING SUMMARY

FOR

NAVTELL
EPA SITE NUMBER FLD11S6E4188

FT. LAUDERDALE
BROWARD COUNTY, FL

EPA REGION: ft-

SCORE STATUS: IN PREPARATION

SCORED BY 3. PANABAKER
OF NUC CORPORATION

ON 07/12/90

DATE OF THIS REPORT: 07/12/90
DATE OF LAST MODIFICATION: 07/12/90

GROUND WATER ROUTE SCORE : 86.67
SURFACE WATER ROUTE SCORE: 0.00
AIR ROUTE SCORE : O.OO

MFGRATfoN~SCORE 7 50 710



SITE: NAVTELL PAGE 3

HRS GROUND WATER ROUTE SCORE

CATEGORY/FACTOR

1„ OBSERVED RELEASE

RAW DATA

NO

ASN. VALUE

o

2. ROUTE CHARACTERISTICS

DEPTH TO WATER TABLE
DEPTH TO BOTTOM OF WASTE-

DEPTH TO, AQUIFER OF CONCERN

PRECIPITATION
EVAPORATION

4 FEET
0 FEET

4 FEET

63.0 INCHES
50.0 INCHES

NET PRECIPITATION

PERMEABILITY

PHYSICAL STATE

TOTAL ROUTE CHARACTERISTICS SCORE:

13.0 INCHES

1.0X10-3 CM/SEC

3. CONTAINMENT

E

£

3

SCORE

2

3

13

4. WASTE CHARACTERISTICS

TOXICITY/PERSISTENCE:ASSIGNED VALUE,18

WASTE QUANTITY CUBIC YDS
DRUMS
GALLONS
TONS

2501
O
0
0

TOTAL 2501 CU. YDS

TOTAL WASTE CHARACTERISTICS SCORE:

8

18

8

26

5. TARGETS

GROUND WATER USE j

DISTANCE,

TOTAL POPULATION StPWED
NUMBER OF HOUSES
NUMBER OF PERSONS
NUMBER OF CONNECTIONS
NUMBER OF IRRIGATED ACRES

TOTAL TARGETS SCOREs

530 FEET
MATRIX VALUE
390841 PERSONS

0
0

102853
O

49

GROUND WATER ROUTE SCORE (Sgw) = 86.67



SITE: NAVTELL PAGE 3

HRS SURFACE WATER ROUTE SCORE

CATEGORY/FACTOR RAW DATA ASM. VALUE SCORE

OBSERVED RELEASE ROUTE NOT SCORED N/A

2. ROUTE CHARACTERISTICS

SITE LOCATED IN SURFACE WATER
SITE WITHIN CLOSED BASIN
FACILITY SLOPE
INTERVENING SLOPE

2^-HOUR RAINFALL

DISTANCE TO DOWN-SLOPE WATER

PHYSICAL STATE

TOTAL ROUTE CHARACTERISTICS SCORE: N/A

3. CONTAINMENT N/A

<4. WASTE CHARACTERISTICS

TOXICITY/PERSISTENCE:

WASTE QUANTITY CUBIC YDS
DRUMS
GALLONS
TONS

TOTAL

TOTAL WASTE CHARACTERISTICS SCORE: *N/A

5. TARGETS

SURFACE WATER USE

DISTANCE TO SENSlt'igt ENVIRONMENT
COASTAL WETLANDS'
FRESH-WATER WETLANDS
CRITICAL HABITAT:^

'-' :^"
DISTANCE TO STATIC WATER
DISTANCE TO WATER SUPPLY INTAKE

AND MATRIX VALUE
TOTAL POPULATION SERVED

NUMBER OF HOUSES
NUMBER OF PERSONS
NUMBER OF CONNECTIONS
NUMBER OF IRRIGATED ACRES

TOTAL TARGETS SCORE: N/A

SURFACE WATER ROUTE SCORE (Ssw) = 0.00



SITE: NAVTELL PAGE

MRS AIR ROUTE SCORE

CATEGORY/FACTOR

OBSERVED RELEASE

RAW DATA A3N. VALUE SCORE

NO

2. WASTE CHARACTERISTICS
REACTIVITY:

INCOMPATIBILITY
TOXICITY'
WASTE QUANTITY CUBIC YARDS

DRUMS
GALLONS
TONS

TOTAL

TOTAL WASTE CHARACTERISTICS SCORE:

3. TARGETS

POPULATION WITHIN ^-MILE RADIUS
0 to O.S5 mile
0 to 0.50 mile
0 to 1.0 mile
0 to ̂ .0 miles

DISTANCE TO SENSITIVE ENVIRONMENTS
COASTAL WETLANDS
FRESH-WATER WETLANDS
CRITICAL HABITAT

DISTANCE TO LAND USES
COMMERCIAL/INDUSTRIAL
PARK/FOREST/RESIDENTIAL
AGRICULTURAL LANP
PRIME FARMLAND
HISTORIC SITE WITHIN VIEW?

TOTAL TARGETS

MATRIX VALUE

N/A

N/A

AIR ROUTE SCORE (Sa) = 0.00



HAZARD RANKING SYSTEM SCORING CALCULATIONS PAGE
FOR

SITE: NAVTELL
AS OF 07/12/90

GROUND WATER ROUTE SCORE

ROUTE CHARACTERISTICS 13
CONTAINMENT X 3
WASTE CHARACTERISTICS X E6
TARGETS X 49

49686 /57,330 X 100 = 86.67

SURFACE WATER ROUTE SCORE

ROUTE CHARACTERISTICS 0
CONTAINMENT X 0
WASTE CHARACTERISTICS X 0
TARGETS X 0

= 0 /64,350 X 100 = O.OO =

AIR ROUTE SCORE

OBSERVED RELEASE 0 /35,100 X 100 = O.OO = S.

SUMMARY OF MIGRATION SCORE CALCULATIONS

GROUND WATER ROUTE SCORE (Ŝ w) 86.67 7511.69

SURFACE WATER ROUSTE SCORE (S.M) 0.00 0.00

AIR ROUTE SqORE <9fci»-> O.OO O.OO

S88^ + *%«v+ SV»**- 7511.69
>-.jj. >*,••• " • ̂4-

V (S-o^ + S".« + S*.1%-) 86.67

SM = V (SB
OW + S».w + S1B.lr.)/1.73 50.10
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HAZARD RANKING SYSTEM SCORING SUMMARY

FOR

NAVTELL
EPA SITE NUMBER FLD1186£'4l83

FT. LAUDERDALE
BROWARD COUNTY, FL

EPA REGION: <*

SCORE STATUS: IN PREPARATION

SCORED BY S. PANABAKER
OF NUC CORPORATION

ON O7/1E/90

DATE OF THIS REPORT: 077 IE/90
DATE OF LAST MODIFICATION: 07/12/90

GROUND WATER ROUTE SCORE : 63.33
SURFACE WATER ROUTE SCORE: O.OO
AIR ROUTE SCORE : O.OO

MFGRATFON~SCORE ~s 36761



SITE: NAVTELL PAGE 2

HRS GROUND WATER ROUTE SCORE

CATEGORY/FACTOR

1. OBSERVED RELEASE

RAW DATA

NO

ASN. VALUE

E. ROUTE CHARACTERISTICS

DEPTH TO WATER TABLE
DEPTH TO BOTTOM OF WASTE

DEPTH TO. AQUIFER OF CONCERN

PRECIPITATION
EVAPORATION

4 FEET
0 FEET

4 FEET

63.0 INCHES
50.0 INCHES

NET PRECIPITATION

PERMEABILITY

PHYSICAL STATE

TOTAL ROUTE CHARACTERISTICS SCORE:

13.0 INCHES

1.0X10-3 CM/SEC

2

E

3

SCORE

2

E

3

13

3, CONTAINMENT 3

4. WASTE CHARACTERISTICS

TOXICITY/PERSISTENCEsASSIGNED VALUE,18

WASTE QUANTITY CUBIC YDS
DRUMS
GALLONS
TONS

1
O
0
0

TOTAL

TOTAL WASTE CHARACTERISTICS SCORE:

1 CU. YDS

18

1

19

5. TARGETS

GROUND WATER USE .
• -- +' '' '

DI STANCE mi NE

TOTAL POPULATION
NUMBER OF HOUSES
NUMBER OF PERSONS
NUMBER OF CONNECTIONS
NUMBER OF IRRIGATED ACRES

TOTAL TARGETS SCORE:

530 FEET
MATRIX VALUE
390841 PERSONS

0
0

10E853
O

GROUND WATER ROUTE SCORE (Sgw) = 63.33



SITE: NAVTELL PAGE 3

HRS SURFACE WATER ROUTE SCORE

CATEGORY/FACTOR RAW DATA ASN. VALUE SCORE

1. OBSERVED RELEASE ROUTE NOT SCORED N/A

£. ROUTE CHARACTERISTICS

SITE LOCATED IN SURFACE WATER
SITE WITHIN CLOSED BASIN
FACILITY SLOPE
INTERVENING SLOPE

24-HOUR RAINFALL

DISTANCE TO DOWN-SLOPE WATER

PHYSICAL STATE

TOTAL ROUTE CHARACTERISTICS SCORE: N/A

3. CONTAINMENT N/A

'4. WASTE CHARACTERISTICS

TOXICITY/PERSISTENCE:

WASTE QUANTITY CUBIC YDS
DRUMS
GALLONS
TONS

TOTAL

TOTAL WASTE CHARACTERISTICS SCORE: «N./A

5. TARGETS

SURFACE WATER USE

DISTANCE^ m N̂SlfSlH: ENVIRONMENT
*•»*•*"j»**•»• jyi*̂ |Fi a^^t /\hrt\Ci'*i?~'

'wETLJibs

DISTANCE Ti
DISTANCE TO WATER SUPPLY INTAKE

AND MATRIX VALUE
TOTAL POPULATION SERVED

NUMBER OF HOUSES
NUMBER OF PERSONS
NUMBER OF CONNECTIONS
NUMBER OF IRRIGATED ACRES

TOTAL TARGETS SCORE: N/A

SURFACE WATER ROUTE SCORE <Ssw) = 0.00



SITE: NAVTELL PAGE 4

MRS AIR ROUTE SCORE

CATEGORY/FACTOR

1 . OBSERVED RELEASE

RAW DATA

NO

ASN. VALUE SCORE

2. WASTE CHARACTERISTICS
REACTIVITY:
INCOMPATIBILITY
TOXICITY'
WASTE QUANTITY CUBIC YARDS

DRUMS
GALLONS
TONS

TOTAL

TOTAL WASTE CHARACTERISTICS SCORE:

MATRIX VALUE

N/A

3. TARGETS

POPULATION WITHIN 4-MILE RADIUS
O to 0.25 mile
0 to O.50 mile
0 to 1.0 mile
0 to 4.0 miles

DISTANCE TO SENSITIVE ENVIRONMENTS
COASTAL WETLANDS
FRESH-WATER WETLANDS
CRITICAL HABITAT

DISTANCE TO LAND USES
COMMERCIAL/INDUSTRIAL
PARK/FOREST/RESIDENTIAL
AGRICULTURAL LAM&
PRIME FARMLAND f^
HISTORIC SITE Wf̂ filN VIEW?

TOTAL N/A

AIR ROUTE SCORE <Sa> = 0.00



HAZARD RANKING SYSTEM SCORING CALCULATIONS
FOR

SITE: NAVTELL
AS OF 07/12/90

GROUND WATER ROUTE SCORE

PAGE 5

ROUTE CHARACTERISTICS 13
CONTAINMENT X 3
WASTE CHARACTERISTICS X 19
TARGETS X V9

= 36309 757,330 X 1OO = 63.33 - S,

SURFACE WATER ROUTE SCORE

ROUTE CHARACTERISTICS
CONTAINMENT X
WASTE CHARACTERISTICS X
TARGETS x

AIR ROUTE SCORE

0
0
o
0

0 764,350 X 1OO = 0.00 =

OBSERVED RELEASE 0 735,100 X 100 = 0.00 =

SUMMARY OF MIGRATION SCORE CALCULATIONS

GROUND WATER ROUTE SCORE (Ŝ *,)

SURFACE WATER ROUT^ SCORE ( S.w

AIR ROUTE SCORE < * , - >

v
.

W -if

63.33

0.00

0. OO

.73

4O1O.69

0.00

O. OO

4010.69

63.33

36.61



SSIPHASEI
RECONNAISSANCE DOCUMENTATION CHECKLIST

This information is required for all SSI Phase Is. Much of it will be detailed in your letter report,
logbook, or topo map. In such cases, provide only brief descriptions and reference citations on the
checklist to avoid duplication Cite the source for all information obtained for all sections Lists of
HRS-specif ic definitions and sensitive environment identifications are attached.

Site Name: Navtell

City, County, State: Ft. Lauderdale, Broward, Florida

ERA ID No: FLD118624188

Person responsible for form: S Panabaker

Date: July 12, 1990

DESKTOP DATA COLLECTION
(Can be done before or after recon. Include attachments as necessary).

I. Groundwater Use (See project geologist for this information)

• Identify aquifer(s) of concern.

Biscayne aquifer (Ref 9)

• Identify any areas of karst terrain within the 4-mile site radius, and confining layers and
hydraulic interconnections within 2 miles of the site.

The Biscayne aquifer is not considered karst terrain even though there are solution
cavities in the limestone (Ref. 10).

II Surface Water Use

• Identify uses along the 15-stream-mile surface water pathway (i.e. drinking water,
fishing, irrigation, industrial)

N/A - The surface water at the site either percolates into the ground or is channeled by
storm water drains into the ground (Ref. 16).

• Identify any designated recreational areas, sensitive environments, and fisheries along
the surface water pathway. Specify whether fishing is recreational, subsistence, or
commercial- Information for smaller water bodies can be confirmed or obtained from
local sources during the recon.

There is no pathway since surface water is channeled directly into the ground via french
drains.

-1-



Ill Sensitive Environments

• Identify any sensitive environments within 4 radial miles of the site (See Table 4-23 of the
February 15, 1990 MRS Draft Final Rule, attached). Remember, sensitive environments
are not limited to critical habitats.

See References 17, 18, 19, 20

DRIVE-BY RECONNAISSANCE DATA COLLECTION
(This information should be recorded in logbooks with attachments).

I. Groundwater Use (This information can generally be obtained from local water departments,
or city hall in rural areas)

• Identify on copies of topos the extent of all municipal systems and areas served by
private wells within 4 miles of the site.

See Reference 6

• Locate on copies of topos all municipal well locations in the site area, including any wells
of a blended system >4 miles from site. Specify if water from these wells is partially or
fully blended prior to or during distribution, and if any surface water intakes contribute
to a blended system (whether or not they draw from the target sw pathway).

See Reference 6

• Note the depth, pumpage, and population served for all municipal wells within the 4-
mile site radius. Complete well survey forms.

See Reference 6

• Document other groundwater uses (e.g. irrigation, industrial)

Unknown

II. Surface Water Use

• Identify on topos the 1 5-mile surface water pathway

N/A

• Identify and locate on topos any surface water intakes within 15 miles downstream of
the site (to be obtained from local water department)

N/A

III. Site and Area Use Data Collection (May be obtained before or during recon)

• Describe any barriers to travel (e.g. rivers) within 1 mile of the site (consult topo).

No barriers have been identified within 1 mile of the site.

-2-



Describe population within the immediate site vicinity and within the 4-mile radius (eg
sparsely populated rural areas, commercial/industrial areas, densely populated urban
areas, etc )

The site is located in an industrial/commercial area adjacent to the Ft. Lauderdale
Executive Airport.

Obtain aerial photos of site and immediate vicinity whenever available (from county
off ices)

Yes, located in Florida section office.

Note if the fac i l i t y is on sewers or septic tanks (consu l t water or publ ic works
department)

Unknown

Obtain current property owner information from the county tax assessor's o f f ice

CB Institutional Fund VI
c/o Property Evaluation Services
1211 Hamburg Turnpike
Suite 201
Wayne, New Jersey 07470



CERCLA ELIGIBILITY QUESTIONNAIRE

Site Name: A/aU +•&. //_______________________

City: p-f L rtt>g/£r^oJ<?______________ State: ^ I ori

EPA ID Number: PL ft I / #6 ^V / ff_____

Has the facility lost RCRA authorization to operate or shown
probable unwillingness to carry out corrective action?

Is the facility a TSD that converted to a generator, transporter
or recycler facility after November 19, 1980?

I. CERCLA ELIGIBILITY Yes No

Did the facility cease operations prior to November 19, 1980? __

If answer YES, STOP, facility is probably a CERCLA site.

If answer NO, Continue to Part II.

II. RCRA ELIGIBILITY Yes No

Did the facility file a RCRA Part A application? __ >c
If YES:

1. Does the facility currently have interim status? __ K~
2. Did the facility withdraw its Part A application? __
3. Is the facility a known or possible protective filer?

(facility filed in error) __
4. Type of facility:

Generator_____ Transporter____ Recycler____
TSD (Treatment/Storage/Disposal)_____

Does the facility have a RCRA operating or post closure permit? __

Is the facility a late (after 11/19/80) or non-filer that has been
identified by the EPA or the State? (facility did not know it
needed to file under RCRA) __

If all answers to questions in Part II are NO, STOP, the facility
is a CERCLA eligible site.

If answer to #2 or #3 is YES, STOP, the facility is a CERCLA
eligible site.

If answer #2 and #3 are NO and any OTHER answer is YES, site
is RCRA, continue to Part III.

III. RCRA SITES ELIGIBLE FOR NPL Yes No

Has the facility owner filed for bankruptcy under federal or
state laws? __ __



NAVTKLL
FI.D 11862/4188 F L E W

PRELIMINARY ASSESSMENT ' '

A. SITE DESCRIPTION. This sit... is located in a commerc ial/imlu.si.r i.-i i , i o;i
at 3331 NW 55 Street, Fort Lauderdale, Broward County, F.lorida. N a v i e l l
was involved in the repair and sales of data communion t ions lesi <'<|'i i pnn.M
It is not known how long Navtiell was located at: this site but il u>:is
apparently in operation through the summer of 1984. N.B.C. of IJ ruwnr<]
is now located at this site. There is no information on N.B.C. of Broward

B. DESCRIPTION OF HAZARDOUS CONDITIONS, INCIDENTS AND PERMIT VIOLATIONS.
Approximately 20 gallons per year of cleaning solvents were used at
this facility. Any spent solvents were contained in various small
containers until they were picked up by municipal trash collection.
Soldering was also done at this facility.

C. NATURE OF HAZARDOUS MATERIALS. Twenty (20) gallons per year of cleaning
solvents were used at this facility. The chemical composition of the
solvent is unknown, however, we assume that it is toxic, flammable and
volatile. It is not known if any hazardous substances are presently
used onsite.

D. ROUTES OF CONTAMINATION. Possible routes of contamination include
groundwater, surface water and direct contact.

E- POSSIBLE AFFECTED POPULATION AND RESOURCES. Area residents are provided
with drinking water from the city of Fort Lauderdale Executive/Prospect
municipal wellfield. The wellfield draws from the Biscayne aquifer,
which is a shallow, permeable, sole-source aquifer. The site is located
within 1000 feet of the nearest well, thus potential contaminants in the
groundwater, surface water or soil on-site may contaminate the wellfield.

The facility was located within 1000 feet of the nearest body of
water, thus potentially contaminated groundwater o-r surface runoff could
contaminate surface water supplies, affecting recreational users and
aquatic flora and fauna.

Workers may have been exposed to hazardous substances via inhalation of
volatilized cleaning solvent or direct contact.

F. RECOMMENDATIONS AND JUSTIFICATIONS. There is no information about
N.B.C. of Broward, which is now located at this site. Since the amount
of waste generated per year was small when Navtell was located on-site,
we recommend a low priority for inspection at this site.



&EPA
POTENTIAL HAZARDOUS W A S T E SITE

PRELIMINARY ASSESSMENT
PART 1 - SITE INFORMATION AND ASSESSMENT

'•' i r i ' . /.; .UN
|OI :. I Alt h. '.• j.i.Y l.ijMb

i'L MM .1862'

II. SITE NAME AND LOCATION
0< «'E NAME ,

Navtell

„_„_..,.._._,„_, ,

oa cry
Fort Lauderdale

OZSIREET.nOUIE NO..OR SPECIFIC LOG AI ON l

3331 NW 55th Street
04SIAIE

FL
OS ZIP CODE

33309
OSCOUNfY

Broward
O / C O J ' l i

cooton oisr
017

26
LATITUDE

1 1 5 5
LONGITUDE

0 80 1 1 3 0
10 DIRECTIONS TO SIIEfSi_t»it <*~~.,,Uf*e* ~w,

Proceed north from Ft. Lauderdale on 1-95. Exit at commercial Blvd. and proceed west 2
miles to NW 31 Ave. Turn right on NW 31 Ave. and proceed north % mile to Prospect Rd. Turn
left on Prospect Rd. and proceed 3/4 mile to NW 35 Ave. Turn left on NW 35 Ave. and turn
left onto NW 55 Street. The site.is located, on .the left in the Business Plaza. _________
III. RESPONSIBLE PARTIES
01 OWNER r>*--iM

Same as above.
02 STREET ((VfH

03OIY 04 STATE OS ZIP CODE OB TELEPHONE NUMBER

( I

07 OPERATOR I*»>•••»tnttittnnili*m

Linda Johnston

OtSIREEl (•»•-••§.•

3331 NW 55th Street
OS CITY

Ft. Lauderdale
I O S T A I E

FL
I I ZIP CODE

33309
12 TELEPHONE NUMBER

'305 ' 486-7122
13 JVP6 Of OWNERSHIP <«t> •»•)

H A. PRIVATE D 8. FEDERAL' D C. STATE OD.COUNrr O E. MUNICIPAL

D 0. UNKNOWN

14 OWNER'O^EnA I OR NO' >r C AI ION ON rr,.E fc»»> •• v>w

D A R C n A 3 0 0 » OATFRPCEIVEO' 1 DH UNCONTROLLED WAS IE SITE rcf»ct4 ic> ti DATE RECEIVED- ___/.„_/„._- iXC NONE

IV. CHARACTERIZATION OF POTENTIAL HAZARD
01 ON SITE INSPECTION

K YES DATE
ONO

O * EPA O P. EPA CONTRACTOR O C. STATE DO.
D E. LOCAL HEALTH OFFICIAL D F. OrHER: ———————————_———

COWRACIORNAME(S|:
02 SITE SIA

ACTIVF. n e INACTIVE n C. UNKNOWN
03 YEARS OF OPERA I ION

UNKNOWN

0< OESCWPTION OF SUBSTANCES POSSIBLY PRESENT. KNOWN. OR ALLEGED

This facility repaired and sold data communications test equipment. Cleaning solvents were
used at the rate of 20 gallons per year. Spent solvents were put in small containers and
picked up by a municipal collector.

OS OESCniP I ION OF POT ENTIAL HAZARD TO ENVmONMENT ANO/Ofl POPULAIION

Spills of cleaning solvent could contaminate groundwater, drinking water, surface water
and soils. Workers may also come in direct contact with cleaning solvent.

V.PRIORITY ASSESSMENT

DA. HIGH O B MEDIUM X) C LOW O 0 NONE
1*0 «!—*•«

VI. INFORMA riON AVAILABLE FROM
01 CON I ACT

Eric Nuzie
04 PERSON RESPONSIBLE FOR ASSESSMENT

Willard Murray

02 OF r«».»ef

FDER
05 AGENCY

N/A E . G . Jordan Co.
O7 IEUPHQNE NUMBER

I 2071 775-5401

03 TELEPHONE NUMBER

1 904* 488-0190
08DAIE

_
MONIM CAT

MEM



EPA POTENTIAL HAZARDOUS WASTE SITE
PRELIMINARY ASSESSMENT
PART 2 - W A S T E INFORMATION

I. IDENTIFICATION
01 3IA1E 02 Silt NUMBER

FL D118624188

II. W A S I E S T A 1 E S , GUAN HUES. AND CHARACTERISES
Ol PHYSICAL S1A1ES ,O»<I.»K..I frl

O A SOL'0 |] £
U B. POWDER. FINES )4 F UOUID
U C SLUDGE 1! Q OA3

IJ 0 OTHER _________________

02 WASTE OUANWt AT SHE
(U*«»w>ri ft »tvi QvfHw*

*HI«I ft* *««*B»«M»*Mr

UnknownIONS

CUBIC YARDS
Unknown

no OFORUM3 Unknown

03 WASIE CHARACTERISTICS ie»>c>

(XA 10«'C
a B
a c
IJ D PERSISTENT

I] E SOLUBLE
11 f iNrECHOUS

§ 0 FLAMMABLE
H. (GNIIABLE

5(1 HIGHLY VOLATILE
U J EXPLODK'E
LI K REACTIVE
IJ L INCO^PAtlBLE
Q M NOT APPLICABLE

ill. WASTE TYPE
CATtCORT SUBS 1ANCE NAME 01 QBOSS AMOUNT OZ UNIT OF MEASURE 03COMMENIS

SLU SLUDGE This facility generates small
OLW OILY WASIE quantities of spent solvents which
SOL SOLVENTS 20 gal/yr were stored in various small con-
PSO PESTICIDES tainers until they were picked up
occ OTHER OHGANIC CHEMICALS by a municipal trash collector.
IOC INORGANIC CHEMICALS

ACD ACIDS

BAS BASES

MES HEAVY VEIALS

V. HAZARDOUS SUBSTANCES is..A«P.,K»,»«,«»»/

02 SUBSTANCE NAME 03 CAS NUMBER 04 STORAGEJCXSPOSALME1HOD OSCONCENtRAIION c Or

SOT, Cleaning Solvent 999 Small containers Unknown

V. FEEDSTOCKS C.. N/A
CAiEGonr 01 rEEDSIOCKNAME 02 CAS NUMBER CAiEaonr 01 fEEDSIOCKNAME

FDS FDS

FDS FDS
FDS FDS

FCo FDS

VI. SO. i f iCI '.. OF Ii;r0'.NATION id.

!u/..ir'lou.s Waste Survey, 8/9/84

Er«.f 01



POTENTIAL HAZARDOUS WASTE SITE
V>ti^/A PRELIMINARY ASSESSMENT

PART 3 • DESCRIPTION OF HAZARDOUS CONDITIONS AND INCIDENTS

I. IDEN I (•• \i.::-
01 s»

FT,
li ; 5; If I

1 ) 1 1 8 (

IL. HAZARDOUS CONDITIONS AND INCIDENTS

OIXX*. OROUNOWATER CONTAMINATION ^ nflfW- 02 D OBSERVED (DATE:___________ | Q [ P O I E N I I A L D ALLEK : i'
03 POPULATION POTENTIALLY AFFECTED: 1U»UUU^ 04 NARRATIVE DESCRIPTION

Spills of spent solvents from various small containers stored on-site niny contain Liui t > l ue
groundwater. No spills have been reported and no samples have been taken.

O t B B SURFACE WATEP CONTAMINATION 1n nnn, 02 H OBSERVED (DA IE:___________J QfPOIENTIAL D ALLEGED
03 POPULATION POTENTIALLY AFFECTED: -IU,UUU+ 04 NARRATIVE DESCRIPTION
This facility is located within 1000 feet of the nearest body of water. Therefore,
potentially contaminated surface water runoff or groundwater could contaminate
nearby surface waters.

01 El C. CONtAMlNAIlON OF AIR 0? O OBSEHVEDIOAIE:___________) O POTENTIAL O ALLEGED
03 POPULATION POIENTIALLY AFFECTED: _____L!_____ 04 NARRATTVE DESCRIPTION

Remote potential. The amount of waste generated is very small, thus, posing little
threat to the general air quality.

01 8J D FIRE/EXPLOS'VE CONOIMONS 1_inn 02 G OBSERVED (DA IE:___________I ft POIENI1AL O ALLEGED
03 POPULATION POTENTIALLY AFFECTED: -1- -*-UU 0« NARRAIIVE DESCRIPTION
The cleaning solvents used on-site are most likely volatile or flammable. However, no
incidents of fire have been reported.

01 §{E. OI"ECT CONTACT 1-100 02 U WJI-nvED (OAIE.___________) g POTENTIAL I jALLEC.tD
03 POPULATION POTENTIALLY AFFECTED: UU 0* NARRATIVE DESCRIPTION

The workers may come in direct contact with cleaning solvents which may be toxic and
volatile.

01 IXF CONTAMINATION OF SOIL _ 0? D OBSERVED (DA IF.: ___________ I R POTENTIAL O ALLEGED
O3 AREA POTENHALLY AFFECTED: _____0- -> 04 NARRATIVE DESCRIPTION

t*titt
Spills of spent solvents may contaminate the soil on-site. No spills have been
reported and no soil samples have been taken.

OniNKINQ WAIEPCONIAMINATION nnn-u 02 11 OBSERVED IDA IE:———————————I (^POTENTIAL D ALLEGED
03 POPULAHONPO1ENTIALLY AFFECTED: 10.0011+ 04 NARRAIIVE DESCRIPTION
Area residents are provided with drinking water from the Ft. Lauderdale Executive/
Prospect municipal wellfield which produces from the shallow, permeable Biscayne
aquifer. The site is located 1000 feet from the nearest well, and potential
contaminants in the groundwater may reach the wellfield.

01 UCH WORKER EXPOSURE/INJURY 1 _ 1 nO 02 O OBSERVED (DATE:———————————) RPOIENIIAL O ALLEGED
03 WORKERS POTENTIALLY AFFECTED: X 1UU 04 NARRATIVE DESCRIPTION
Workers may be exposed to hazardous substances via inhalation of volatilized compounds
or direct contact with cleaning solvent. Workers may also be injured in the event
of a fire.

01 Bl rOPULAIIONEXPOSURE'lNJURY in 000+ 02 U OBSERVED IDA IE: ———————————1 LXPOTENIIAL O ALLEGED
03 POPULATION POTENTIALLY AFFECTED: ' ——— 04 NARRATIVE DESCRIPTION
Area residents may be exposed to contaminants via drinking water, groundwater used
for irrigation and other purposes, or surface water.



POTENTIAL HAZARDOUS W A S T E SITE
PRELIMINARY ASSESSMENT

PART 3 • DESCRIPTION OF HAZARDOUS CONDITIONS AND INCIDENTS

I. IDENTIFICAIION
01 S I A T E

PL
01 SUE NUMBEIl

D118624188

II. HAZARDOUS CONOHIONS AND INCIDENTS ,c*

01 E J DAMAGE TO FLORA
04 KAMflAnvE DESCRIPTION

02 O OBSERVED (DATE: . I POTENTIAL Q ALLEGED

Contact with contaminants may damage plant life. There was no observed damage to
grass and trees on-site during the windshield survey, 8/lA'/85.

01 04 K DAMAGE 10 FAUNA
04 NARRATIVE DESCRIPTION <•*»«.•—«t/

02 D OBSERVED (DATE: . POTENTIAL D ALLEGED

Contact with contaminants may injure wildlife, however, the facility is located in a
commercial/industrial area and no wildlife was observed during the windshield survey,
8/14/85.

01 O I. CONTAMINATION OF FOOD CHAIN
04 NARRATIVE DESCHIPIION

02 D OBSERVED (DATE: . D POTENTIAL D ALLEGED

Remote potential. The solvents stored on-site do not generally bioaccumulate.

01 D M. UNSTABLE CONTAINMENT OF WASTES

03POPULA1ION POTENTIALLY AFFECTED:________

02 D OBSERVED (DATE: ___

04 NARRATIVE DESCRIPTION

D POTENTIAL D ALLEGED

None reported.

Ut n N. D'-M/vQE TOOrFfHEPROPERTY
04 NAflRAl'i/E DESCRIPTION

None reported.

02 D OBSERVED (DATE: O POTENTIAL D ALLEGED

&l n O CGNTAMINAIICINOF SEWERS. SIOHM DRAINS, WWTP« 02 D OBSERVED (DATE:
O4 HAHFUIIve O&SCflPTtON

D POTENTIAL O ALUEGED

None 1'eported.

0! P P I'-.LEO^UUMAUlMOniZED DUMPING
04 NARHA1IVS DESCRIPTION

02 D OBSERVED (DATE: D POTENTIAL O ALLEGED

None reported.

05 DESCruFllON OF ANY OTHER KNOWN, POTENTIAL, OR ALLEGED HAZARDS

None known.

III. T O T A L POPUtATION POTENTIALLY AFFECTED: 10.000+
IV. C O V i M E f H S

N.I1.C. of Broward is now located on this site. There is no information in the file
com L: IMI i ng N.B.C. of Broward.

ix-1 "eronct; list.



ATTACHMENT A
NAVTELL

FLD118624188

ON-SITE INSPECTIONS

DATE

08/14/85

AGENCY SAMPLES

No

CUMJ-IKNTS

Off-site windshield survey.
N.B.C. of Broward now occupit
this site.

08/09/84 BCEQCB No Hazardous Waste Survey



MILE RADIUS

" ~ '] Sewage Disposaii "

0

f.

SCALE 1 : 24000

I / 2 I MILE
J

iooo IOOO
I—^

2000 FEET

SITE LOCATION MAP
_____Navtell____________________
_____3331 NW 55th Street________
USGS QUAD Ft. Lauderdale North
DATE 1983

E.CJORDANCQ J
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